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Introduction. 
The  magnetical  and  meteorological  observations  contained  in  this  Volnme  were 
made  and  partly  reduced  under  the  superintendence  of  Sir  fl.  B.  Airy,  K.C.B.,  as 
Astronomer  Royal,  before  liis  resignation  of  that  office  on  ISSl,  August  15. 

§  I.  Buildings  of  the  Magvdir  Oltfin-vatori/. 
In  consequence  of  a  representation  by  the  Astronomer  Royal,  dated  183G, 
January  12,  and  a  memorial  by  the  Board  of  Visitors  of  the  Royal  Observatory, 
dated  1836,  February  26,  addressed  to  the  Lords  Commissioners  of  the  Admiralty, 
an  additional  space  of  ground  on  the  south-east  side  of  the  former  boundary  of 
the  Observatory  grounds  was  inclosed  from  Greenwich  Park  for  the  site  of  a 
Magnetic  Observatory,  in  the  summer  of  1837.  (This  ground  was  in  1868  extended 
100  feet  to  the  south;  but  no  building  has  been  erected  on  the  extension  for 
purposes  connected  with  magnetism  or  meteorology.)  The  Magnetic  Observatory 
was  erected  in  the  spring  of  1838.  Its  nearest  angle  in  its  present  form  is  about 
174  feet  from  the  nearest  point  of  the  S.E.  dome,  and  about  30  feet  from  the  office  of 
the  Clerk  of  "Works.  It  is  based  on  concrete  and  built  of  wood,  united  for  the  most 
part  by  pegs  of  bamboo ;  no  iron  was  intentionally  admitted  in  its  construction,  or  in 
siibsequent  alterations.  Its  form,  as  originally  built,  was  that  of  a  cross  with  four 
equal  arms,  very  nearly  in  the  direction  of  the  cardinal  magnetic  points  as  they  were 
in  1838 ;  the  length  within  the  walls,  from  the  extremity  of  one  arm  of  the  cross  to 
the  extremity  of  the  opposite  arm,  was  40  feet,  the  breadth  of  each  arm  12  feet.  In 
the  spring  of  1862,  the  northern  arm  was  extended  8  feet.  The  height  of  the  walls 
inside  is  10  feet,  and  the  ceiling  of  the  room  is  about  2  feet  higher.  The  northern 
arm  of  the  cross  is  separated  from  the  central  square  by  a  partition,  so  as  to  form  an 
ante-room,  which  is  occupied  by  computers  of  the  Magnetical  and  Meteorological 
Department.  The  meridional  magnet  for  observations  of  absolute  declination, 
formerly  used  also  for  observations  of  variations  of  declination,  (placed  in  its  position 
in  1838),  is  mounted  in  the  southern  arm  ;  and  the  theodolite  by  which  the  magnet- 
coUimator  is  viewed,  and  b}'  which  circumpolar  stars  for  determination  of  the  astro- 
nomical meridian  are  also  observed,  (for  which  observation  an  opening  is  made  in  the 
roof,  with  proper  shutters)  is  in  the  southern  arm,  near  the  southern  boundary  of  the 
central  square.     The   bifilar   magnet,  for  variations  of   horizontal   magnetic   force 
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(erected  at  the  end  of  1S40),  was  mounted  near  tlie  northei'n  wall  of  the  eaptern-ai'm ; 
and  the  balance-magnetometer,  for  variations  of  vertical  magnetic  force  (erected  in 
1841)  was  mounted  near  the  northern  wall  of  the  western  arm.  Important  changes 
have  subsequently  been  made  in  the  positions  of  these  instruments,  as  will  be  men- 
tioned below.  The  sidereal- time-clock  is  in  the  south  arm,  near  the  south-east 
re-entering  angle.  The  fire-grate  (constructed  of  copper,  as  far  as  possible)  is  near 
the  north  end  of  the  west  side  of  the  ante-room.  Some  of  these  fixtures  may  contain 
trifling  quantities  of  iron ;  and,  as  the  ante-room  is  used  as  a  computing  room,  it  is 
impossible  to  avoid  the  introduction  of  iron  in  small  quantities ;  great  care,  however, 
is  taken  to  avoid  it  as  far  as  possible. 

In  1864,  a  room,  called  the  Magnetic  Ba.^ement,  was  excavated  below  the  whole  of 
the  Magnetic  Observatory  except  the  ante-room ;  the  descent  to  it  is  by  a  staircase 
close  to  the  south  wall  of  the  western  arm  of  the  building. 

For  the  theodolite,  a  brick  pier  was  built  from  the  gxound  below  the  floor  of  the 
Basement,  rising  through  the  ceiling  into  the  south  arm .  of  the  upper  room,  and 
supporting  the  theodolite  in  exactly  the  same  position  as  before. 

Instead  of  a  single  meridional  magnet  performing  the  double  functions  of  "  magnet 
for  determining  absolute  magnetic  declination,"  and  "magnet  carrying  a  mirror  for 
photographic  register,"  there  are  now  two  meridional  magnets,  one  in  the  Upper 
Room  and  one  in  the  Basement.  The  upper  (original)  magnet  is  in  a  position  about 
10  inches  north  of  its  former  position ;  it  carries  a  collimator,  for  observation  by  the 
theodolite ;  but,  in  reversion  of  position  of  the  collimator,  the  collimator  is  always 
either  above  or  below  the  magnet,  so  that  the  magnet  is  always  in  the  same  vertical. 
The  lower  magnet,  procured  in  the  year  1864,  is  in  nearly  the  same  vertical  with  the 
upper  magnet ;  it  carries  the  mirror  for  the  photographic  register  of  the  continual 
changes  of  declination.  A  massive  brick  pier  is  built  in  the  south  arm  of  the  Base- 
ment, covered  by  a  stone  slab ;  upon  it  is  fixed  the  gun-metal  stand  carrying  the 
photographic  lamp,  and  the  slit  through  which  it  shines ;  from  the  stone  slab  rise 
three  smaller  piers,  upon  which  crossed  slates  are  placed  ;  and  from  these  rises  a 
small  pier  through  the  ceiling,  to  the  height  of  18  inches  above  the  upper  floor, 
carrj'ing  the  suspension  pulleys  of  the  lower  magnet ;  the  skein  of  silk,  which  supports 
the  lower  magnet,  passes  through  a  hole  in  one  of  the  slates.  Upon  the  slates  on  the 
brick  piers  rest  the  feet  of  the  original  wooden  stand  carrying  the  suspension  of  the 
upper  magnet.  As.  from  time  to  time,  the  wooden  stand  has  been  shifted  slightly  to 
the  west,  \vith  change  of  the  magnetic  meridian,  its  western  support  had,  in  course  of 
time,  reached  such  a  position  that  it  became  necessary  in  1876  to  place,  on  the  top  of 
the  original  slate,  another  slate,  bound  by  brass  cramps  to  the  brick  pier,  ])ut  pro- 
jecting further  west.     On  this  the  support  of  the  wooden  stand  now  rests. 

The  bifilar-magnetometer  is  in  the  Basement,  in  a  position  verticall}-  below  its 
former  position.     A  massive  brick  pier,  surmounted  by  a  thick  slab  of  stone  (upon 
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which  the  metal  stand  carrying  the  photographic  lamp  and  slit  is  fixed)  supports 
a  pier  consisting  of  a  back  and  return-sides,  which  rises  through  the  ceiling 
about  2  feet  above  the  upper  floor,  and  is  crowned  by  a  slate  slab  that  carries  the 
suspension  of  the  bifilar-magnetometer,  and  also  supports  the  electrometer. 

The  vertical-force  magnetometer  is  in  the  Basement,  in  a  position  vertically  below 
its  former  position ;  it  rests  upon  a  brick  pier,  capped  by  a  thick  stone  ;  to  which 
also  is  fixed  the  plate  of  metal  with  slit  through  which  passes  the  light  of  the 
photographic  lamp. 

To  the  lower  part  of  the  theodolite-pier,  within  the  Basement,  are  fixed  telescopes 
for  eye-observation  of  the  bifilar  and  vertical-force  magnetometers.  They  are  pro- 
tected from  accidental  violence  by  guards  fixed  to  the  floor,  first  attached  on  1871, 
May  2. 

At  the  south-east  re-entering  angle  of  the  Basement  (which  has  been  rebated  for 
the  purpose)  is  the  horizontal  photographic  cylinder,  which  receives  the  traces  of  the 
movements  of  the  declination-magnet  and  the  bifilar-magnet.  The  angle  is  so  far  cut 
away  that  the  straight  line  joining  their  suspensions  passes  at  the  distance  of  one 
foot  from  the  wall,  and  thus  the  cylinder  receives  the  light  from  the  concave  mirrors 
carried  by  both  instruments,  at  right  angles  to  its  surface.  The  vertical  cylinder 
which  receives  the  traces  of  the  movements  of  the  vertical-force-magnet,  and  of  the 
self-registering  barometer  near  it,  is  east  of  the  vertical  force  pier. 

In  the  south-east  corner  of  the  eastern  arm  is  placed  the  apparatus  for  self-reo-is- 
tration  of  the  spontaneous  galvanic  currents  on  the  wires  leading  respectively  from 
Angerstein  Wharf  to  Lady  Well  Station  (on  the  Mid  Kent  Railway),  and  from  North 
Kent  Junction  (on  the  Greenwich  Railway)  to  the  Morden  College  end  of  the  Black- 
heath  Tunnel  (on  the  North  Kent  Railway).  The  straight  lines  connectino-  these 
points  intersect  each  other  nearly  at  right  angles,  at  a  point  not  far  distant  from 
the  Observatory  (see  §  12  below). 

The  mean-time-clock  is  on  the  west  wall  of  the  south  arm  of  the  Basement. 

Adjoining  the  north  wall  is  the  table  for  photographic  operations.  As  much  water 
is  used  in  these  operations,  a  pump,  situated  at  the  north-east  corner  of  the  north 
arm  of  the  magnetic  buildings,  and  distant  about  30  feet  from  the  nearest  mao-neto- 
meter,  is  therefore  pro-sdded,  by  which  the  water  is  withdrawn  from  the  cistern  at 
the  east  end  of  the  photographic  table,  and  discharged  into  a  covered  drain. 

Near  the  west  end  of  the  photographic  table  and  fixed  to  the  north  wall  is  the 
Sidereal  Standard  Clock  of  the  Astronomical  Observatory,  Dent  1906,  communicating 
with  the  Chronograph  and  other  clocks  in  the  Astronomical  Department  by  galvanic 
wires.     It  was  established  in  this  position  at  the  end  of  May  1871. 

The  Basement  is  warmed  by  a  gas-stove,  and  ventilated  by  a  large  copper  tube 
nearly  two  feet  in  diameter,  receiving  the  flues  from  the  stove  and  all  th(;  lamps,  and 
passing  through  the  upper  room  to  a  revolving  cowl  above  the  roof.     Each  of  the 
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arms  of  the  basement  has  a  window  facing  the  south,  but  in  general  the  window- 
wells  are  closely  stopped. 

The  variations  in  the  temperature  of  the  instruments  have  been  greatly  reduced  by 
their  location  within  this  Basement. 

A  platform,  erected  above  the  roof  of  the  Magnetic  Building,  is  used  principally 
for  observations  of  mc^teor-s.  The  sunshine-instrument  is  placed  on  a  table  on  this 
platform. 

The  apparatus  for  naphthalizing  the  gas  used  in  the  photographic  registration  is 
mounted  in  a  small  detached  zinc-built  room,  erected  in  1863,  near  the  west  side  of 
the  ante-room.  The  use  of  the  naphthalizing  process,  which  had  been  discontinued 
in  the  years  1865  to  1870,  has  since  1871  been  resumed. 

In  1863,  a  I'ange  of  seven  rooms,  usually  called  the  Magnetic  Offices,  was  erected 
near  the  southern  fence  of  the  grounds,  as  it  existed  after  the  addition  made  in  1837. 
Since  the  summer  of  1863,  observations  of  Dip  and  Deflexion  have  been  made  in  the 
westernmost  of  these  rooms,  Office  No.  7.  The  "Watchman's  Clock  is  placed  in 
Office  'No.  1,  and  Offices  Nos.  2,  3.  and  4  are  now  used  for  photographic  purposes 
in  connection  with  the  Photoheliograph  placed  in  a  dome  adjoining  Office  No.  3 
on  the  south  side. 

At  the  distance  of  28  feet  south  (magnetic)  from  the  south-east  angle  of  the 
southern  arm  is  an  open  shed  aljout  10"  6'"  square,  supported  by  four  posts  at  the 
height  of  8  feet,  with  an  adjustible  opening  at  the  center  of  the  roof.  Under  this 
shed  are  placed  the  large  dry-bulb  and  wet-bulb  thermometers,  -u-ith  a  photographic 
cylinder,  whose  axis  is  vertical,  between  them  ;  and  external  to  these  ai'e  the  gas 
flames,  whose  light  passing  through  the  thermometer-tubes  above  the  quicksilver 
makes  photogi'aphic  traces  upon  the  paper  which  covers  the  cylinder. 

In  October  of  the  year  1879  the  *'  Naylor  "  Equatoreal  was  mounted  in  the  ground 
which  had  been  added  in  1868.  On  account  of  its  proximity  to  the  Dip  and 
Deflexion  instruments,  from  the  latter  of  which  it  is  distant  about  35  teet  in  a 
nearly  south-south-east  (magnetic)  direction,  it  was  thought  that  the  iron  of  the 
equatoreal  might  in  some  small  degree  influence  the  observations  made  with  these 
instruments.  The  most  delicate  test  of  the  existence  of  any  appreciable  efiect 
appeared  to  be  the  observation  of  the  time  of  vibration  of  the  magnet  used  in 
the  Deflexion  experiments.  On,  however,  collecting  these  observations  for  some 
months  preceding  and  following  the  time  of  planting  the  Equatoreal  in  the  position 
mentioned,  no  appreciable  influence  on  the  observed  time  of  vibration  could  be 
detected. 

For  better  understanding  of  these  descriptions,  the  reader  is  referred  to  the 
Descriptions  of  Buildings  and  Grounds  with  accompanying  Maps,  attached  to  the 
Volumes  of  Astronomical  Oljservatious  for  the  years  1845  and  1862. 


Upper  Declination-Magnet.  vii 

§  2.   Upper  Dedination-Magiiet  and  Apparatus  fcyr  observing  it. 

The  theodolite,  with  which  the  declination  magnet  is  observed,  is  by  Simms :  the 
radius  of  its  horizontal  circle  is  8"3  inches:  it  is  divided  to  5';  and  is  read  to  5",  by 
three  verniers,  carried  by  the  revolving  frame  of  the  theodolite.  The  fixed  frame 
stands  upon  three  foot-screws,  which-  rest  in  bi'ass  channels  let  into  the  stone  pier 
that  stands  upon  the  brick  pier  rising  from  the  ground  of  the  Magnetic  Basement. 
The  revolving  frame  cavvies  the  Y's  (with  vertical  adjustment  at  one  end)  for  a 
telescope  with  transit-axis:  the  length  of  the  axis  is  10^  inches :  the  length  of  the 
telescope  21  inches:  the  aperture  of  the  object  glass  2  inches.  The  Y's  are  not 
carried  immediately  by  the  T  head  which  crosses  the  vertical  axis  of  the  revolving 
frame,  but  by  pieces  supported  by  the  ends  of  that  T  head,  and  projecting  hori- 
zontall)'  from  it  :  the  use  of  this  construction  is  to  allow  the  telescope  to  be  pointed 
sufficiently  high  to  see  ''>  Ursa?  Minoris  above  the  pole.  The  eye-piece  of  the  telescope 
carries  only  one  fixed  horizontal  wire,  and  one  vertical  wire  moved  by  a  micrometer- 
screw.  The  opening  in  the  roof  of  the  building  permits  the  observation  of  circum- 
polar  stars,  as  high  as  o  Ursa?  Minoris  above  the  pole,  and  as  low  as  /i  Cephei  below 
the  pole. 

For  supporting  the  magnet,  a  braced  wooden  tripod-stand  is  pi'ovided,  whose  feet, 
as  above  described,  rest  upon  slates  covering  brick  piers  in  the  Magnetic  Basement. 
Upon  the  cross-bars  of  the  stand  rests  a  double  rectangular  box  (one  box  completely 
inclosed  within  another),  both  boxes  being  covered  with  gilt  paper  on  their  exterior 
and  interior  sides,  and  having  holes  at  their  north  and  south  ends  for  illumination  of 
the  collimator  or  reversed  telescope  carried  by  the  magnet,  and  for  viewing  the 
collimator  from  the  theodolite.  The  holes  in  the  outer  box  are  covered  with 
glass.  On  the  southern  side  of  the  principal  upright  piece  of  the  stand  is  a 
moveable  upright  bar,  turning  in  the  vertical  E.  and  W.  plane,  upon  a  pin  in  its 
center  (which  is  fixed  in  the  principal  upright),  and  carrying  at  its  top  a  brass 
frame  supporting  two  pulleys  for  suspension  of  the  magnet ;  this  construction  is 
adopted  as  convenient  for  giving  an  E.  and  W.  movement  (now  very  rarely  required) 
to  the  point  of  suspension,  by  giving  a  motion  to  the  lower  end  of  the  bar.  The 
pulleys,  Avhose  axes  are  E.  aud  W.,  project  one  on  the  north  side  of  the  moveable 
upright,  the  other  on  the  south  side,  and  are  adapted  to  carry  a  flat  leather  strap. 
Formerly  this  strap  was  attached  directly  to  the  suspension  skein,  but  at  the 
beginning  of  the  year  1877  this  manner  of  attachment  was  changed.  The  end  of 
the  strap  depending  from  the  north  pulley  is  now  connected  to  a  square  wooden  rod 
sliding  in  the  corresponding  squared  hole  of  a  fixed  wooden  bracket.  The  suspension 
skein  is  attached  to  the  lower  end  of  the  wooden  rod,  so  that  in  raising  or  lowering 
the  magnet  carrier  (necessary  in  some  operations)  no  alteration  is  made  in  the  free 
length  of  the  suspension  skein.     The  strap  passes  from  the  north  pulley  over  the 
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south  pulley,  and  thence  downwards  to  a  small  windlass,  fixed  to  the  lower  part  of 
the  moveable  upright.  The  height  of  the  two  pulleys  above  the  floor  is  about 
11  ft.  4  in.,  and  the  height  of  the  magnet  is  about  2  ft.  11  in.;  the  length  of  the 
rod,  carrying  at  its  upper  end  the  torsion  circle,  and  at  its  lower  end  the  cradle 
supporting  the  magnet,  is  1  ft.  4  in. ;  and  the  length  of  strap  and  rod  below  the  north 
pulley  is  about  1  ft.  3  in. ;  so  that  the  length  of  the  free  suspending  skein  ia  about 
5  feet  10  inches.  On  1879,  July  10,  the  cord  connecting  the  leather  strap  with  the 
■small  windlass  gave  way ;  a  new  cord  was  at  once  attached  and  the  magnet 
remounted,  the  same  suspension-skein  being  used. 

The  magnet  was  made  by  Meyerstein,  of  Gottingen  :  it  is  a  bar  2  feet  long,  li  inch 
broad,  and  about  ^  inch  thick :  it  is  of  hard  steel  throughout.  The  magnet-carrier 
was  also  made  by  Meyerstein,  but  it  has  since  been  altered  by  Simms.  The  magnet 
is  inserted  sideways  and  fixed  by  a  screw  in  the  double  square  hook  which  constitutes 
the  lower  part  of  the  magnet-carrier.  This  lower  part  turns  stiffly  on  a  vertical  axis, 
independently  of  the  upper  part,  and  carries  witli  it  the  graduated  torsion  circle : 
to  the  upper  part  is  fixed  the  vernier  for  reading  the  circle.  The  upper  part  of  the 
magnet-carrier  is  simply  hooked  into  the  skein. 

The  suspending  skein  is  of  silk  fibre,  in  the  state  in  which  it  is  first  prepared 
by  silk  manufacturers  for  further  operations;  namely,  when  several  fibres  from 
the  cocoon  are  united  by  juxtaposition  onlj^  (without  twst)  to  form  a  single 
thread.  The  skein  is  strong  enough  to  support  perhaps  three  times  the  weight 
of  the  magnet,  &c. 

In  the  summer  and  autumn  of  1864,  an  attempt  was  made  to  suspend  the  magnet 
by  a  steel  wire,  capable  of  supporting  the  weight  15  lbs. ;  but  the  torsion  force  was 
found  to  be  so  large  as  greatly  to  diminish  the  value  of  the  observations ;  and 
the  skein  was  restored  on  1865,  January  20.  (A  similar  attempt  was  made  for 
suspension  of  the  lower  magnet ;  the  skein,  however,  was  restored  on  1865, 
January  30.) 

The  upper  magnet  carries  two  sliding  brass  frames,  firmly  fixed  in  their  places 
by  means  of  piuching-screws.  One  of  these  contains,  between  two  ])lane  glasses, 
a  cross  of  delicate  cobwebs ;  the  otiier  holds  a  lens  of  13  inches  focal  length  and 
nearly  2  inches  aperture.  This  combination,  therefore,  serves  as  a  reversed  telescope 
without  a  tube:  the  cross  of  cobwebs  is  seen  very  well  with  the  llieodolite-telescope, 
when  the  suspension-bar  of  the  magnet  is  so  adjusted  us  to  place  the  object-glass 
of  the  reversed  telescope  in  front  of  the  object-glass  of  the  theodolite,  their  axes 
coinciding.  The  wires  are  illuminated  by  a  lamp  and  lens  at  night,  and  by  a 
reflector  during  the  day. 

In  the  original  mounting  of  this  magnet  the  small  vibrations  were  annihilated  by 
a  copper  oval  or  "  damper,"  thus  constructed :  A  copper  bar,  about  one  inch  square, 
is  bent  into  a  long  oval  form,  intended  to  encircle  the  magnet  (the  plane  of  the  oval 
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curve  being  vertical).  A  lateral  bend  is  made  in  the  upper  half  of  the  oval,  to  avoid 
interference  with  the  suspension-piece  of  the  magnet.  The  eflPect  of  this  damper  is, 
that  after  every  complete  or  double  vibration  of  the  magnet,  the  amplitude  of  the 
oscillation  is  reduced  in  the  proportion  of  5  :  2  nearly. 

On  mounting  the  photographic  magnetometer  in  the  basement,  the  damper  was 
removed  from  its  place  surrounding  the  upper  magnet,  and  was  adjusted  to  encircle 
the  photographic  magnet.  The  upper  magnet  remained  unchecked  in  its  vibrations 
till  1866,  January  23,  when  the  lower  part  of  its  carrier  was  connected  with  a 
horizontal  brass  bar  which  vibrates  in  water. 

Observations  relating  to  the  permanent  Adjustments  of  the  Upper 
Declination-Magnet  and  its  Theodolite. 

1.  Determination  of  the  inequality  of  the  pivots  of  the  theodolite-telescope. 

1875,  August  31.  The  theodolite  was  clamped,  so  that  the  transit-axis  was  at 
right  angles  to  the  meridian.  The  illuminated  end  of  the  axis  of  the  telescope  was 
first  placed  to  the  East :  the  level  was  applied,  and  its  scale  was  read ;  the  level  was 
then  reversed,  and  its  scale  was  again  read ;  it  was  then  again  reversed,  and  again 
read,  and  so  on  successively  six  times.  The  illuminated  end  of  the  axis  was  then 
placed  to  the  West,  and  the  level  was  applied  and  read  as  before.  This  process  was 
repeated  several  times,  and  the  result  was,  that  when  the  level  indicates  the  axis  to 
be  horizontal,  the  pivot  at  the  illuminated  end  is  really  too  low  by  1"*5.  Other 
determinations  made  1875,  September  21,  and  1876,  December  1,  gave  respectively 
1""3  and  1""1.  The  value  applied  during  the  year  1880  to  the  mean  level  reading 
is  l'^"-3  as  before,  equivalent  to  1"'4. 

2.  Value  of  one  revolution  of  the  micrometer-screw  of  the  theodolite-telescope. 
On  1870.  December  29,  the  magnet  was  made  to  rest  on  blocks  of  wood,  and  its 

collimator  was  used  as  a  fixed  mark  at  an  infinite  distance.  The  micrometer  of  the 
theodolite-telescope  was  placed  at  a  definite  reading,  the  telescope  was  turned  until 
the  micrometer-wire  bisected  the  cross,  and  the  circle  was  then  read.  The  result  of 
several  comparisons  of  circle-readings  corresponding  to  large  values  of  micrometer- 
reading  with  circle-readings  corresponding  to  small  values  of  micrometer-reading 
was,  that  one  revolution  =  1'.  34"*2.  Similar  experiments  made  1875,  September  1 
and  December  28,  gave  respectively  1'.  34"'l,  and  1'.  34""2.  The  value  used 
throughout  the  year  1880  is  l'.34"-2. 

3.  Determination  of  the  micrometer-reading  for  the  line  of  collimation  of  the 
theodolite-telescope. 

1879,  December  9.      The  vertical  axis  of    the  theodolite  had    been  adjusted  to 
verticality,  and  the  transit-axis  was  made  horizontal.     The  declination-magnet  was 
Greenwich  Magnetical  and  Meteokological  Obsekv4tions,  1880.  b 
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made  to  rest  on  blocks,  and  the  cross-wires  carried  by  it  were  used  as  a  collimator 
for  determining  the  line  of  coUimation  of  the  telescope  of  the  theodolite.  The 
telescope  was  reversed  after  each  observation.  The  mean  of  15  double  observations 
■was  100'"-202.  Other  observations  taken  at  different  times  during  the  year  1880  satis- 
factorily confirmed  this  value.     The  value  100''-202  was  used  throughout  the  year. 

4.  Determination  of  the  eifect  of  the  mean-time-clock  on  the  declination-magnet. 
The  observations  by  which  this  has  been  determined  are  detailed  in  the  volumes 

for  1840—1841,  1844,  and  1845.  It  appeared  that  it  was  necessary  to  add  9"-41  to 
every  reading  of  the  theodolite.  The  clock  was  removed  to  the  basement  in  1SG4, 
having  now  nearly  the  same  relative  position  to  the  lower  declination-magnet  which 
formerly  it  had  to  the  upper.     No  correction  is  now  applied. 

5.  Determination  of  the  compound  effect  of  the  vertical-force-magnet  and  the 
horizontal-force-maguet  on  the  declination-magnet. 

The  details  applying  to  the  combined  effect  of  the  horizontal-force-magnet  and 
first  vertical-force-magnet  will  be  found  in  the  volumes  for  1840 — 18il.  1844,  and 
1845.  It  appeared  that  it  was  necessary  to  subtract  55"-22  from  all  readings  of  the 
theodolite.  In  1848  a  new  vertical-force-magnet  was  introduced,  and  the  subtractive 
quantity  was  then  found  to  be  42"-2.  A  few  experiments  made  on  1864,  May  26, 
with  the  horizontal-force-magnet,  and  an  old  vertical-force-magnet  in  the  new 
positions  in  the  basement,  seemed  to  show  that  the  theodolite  readings  required 
a  subtractive  correction  of  36""9,  but  no  numerical  correction  has  since  been  apjilied. 
No  experiments  have  been  made  since  mounting  the  vertical-force-magnet  now  in 
use. 

6.  Determination  of  the  error  of  collimation  for  the  plane  glass  in  front  of  the 
outer  box  of  the  declination-magnet. 

1879,  January  28.  The  magnet  was  made  to  rest  on  blocks.  The  micrometer 
head  of  the  telescope  was  to  the  east.  The  plane  glass  has  the  word  "  top  "  engraved 
on  it,  and,  in  ordinary  use,  this  word  is  always  kept  east.  The  cross-wire  carried  by 
the  collimator  of  the  magnet  was  observed  with  the  engraved  word  alternately  east 
and  west.  The  result  of  10  double  observations  was,  that  in  the  ordinary  position  of 
the  glass  18"-5  is  to  be  added  to  all  readings.  On  1879,  December  9,  further 
observations  gave  19"-1.  The  value  18"-8  has  been  used  throughout  the  year 
1880. 

7.  Determination  of  the  error  of  collimation  of  tlie  niagnei-collimator,  with 
reference  to  the  magnetic  axis  of  the  magnet. 

1879,  December  9,  Observations  were  made  Ijy  placing  the  declination-magnet 
in  its  stirrup,  with  its  collimator  alternately  above  and  below,  and  observing  the 
collimator-wire  by  the  theodolite-telescope ;    the  windlass  of  the  suspending  skein 
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being  so  moved  that  the  collimator  in  each  observation  was  in  the  line  of  the 
theodolite-telescope.  The  observation  was  repeated  several  times.  The  mean  half 
excess  of  reading  with  collimator  above  (its  usual  position),  over  that  with  collimator 
below,  was  26'.  2"-2.  Observations  made  1880,  October  26,  gave  25'.  56""6.  The 
mean  of  these  values,  or  25'.  59""4,  has  been  used  during  the  year  1880. 

8.  Effect  of  the  damper. 

In  the  volume  for  1840 — 1841  observations  are  exhibited  showing  that  the  oval 
copper  bar,  or  damper,  which  then  surrounded  what  is  now  the  upper  declination- 
magnet,  had  but  little  or  no  effect.  Repeated  observations,  of  less  formal  character, 
in  succeeding  years,  have  confirmed  this  result.  The  same  bar  has  encircled  the 
lower  declination-magnet  since  the  year  1864.  The  following  observations  were 
made  in  the  year  1865,  for  ascertaining  the  effect  of  the  damper  on  the  lower 
declination-magnet  imder  various  circumstances. 

On  1865,  February  8  and  10,  and  March  2,  the  time  of  vibration  of  the  magnet 
was  observed : — 

Mean  of  times  with  damper  in  usual  position 23  ■  888 

Mean  of  times  with  clamper  reversed  end  for  end 24  •  508 

Mean  of  times  when  damper  was  removed 23  •  153 

These  seem  to  indicate  a  repulsion  of  the  magnet  by  the  damper,  but  the  magnet 
came  to  rest  so  rapidly  that  the  observations  are  very  uncertain. 

On  several  days  from  1865,  April  2  to  May  12,  observations  were  made  for  ascer- 
taining the  deflection  of  the  magnet  produced  by  turning  the  damper  through  a 
small  angle  round  a  vertical  axis,  passing  through  its  center. 

Damper  in  usual  Position. 

■   «o  f  ^-  ^^'^  towards  E.,  increase  of  western  declination —  I.  27 

Damper  turned  through  2   <  -.t       j  ^  i    \xr 

'  "=         [  N.  end  towards  W.,         „  ,,  ,,  + 1. 25 

f  N.  end  towards  E.,  „  ...        —2.16 

Damiier  turned  tlirou<rli  4   i  -.y        ,  ^  ,    ,„ 

'  '^         L  JN.  end  towards  Vv.,         ,,  „  „  +3.  11 

g  f  N.  end  towards  E.,  „  „  ,,  —3.  lo 

Dami)cr  turned  through  6   i  -kt        ,  ,  i    tit  „' 

'  "  I N.  end  towards  W.,         „  „  „  +2.55 

{N.  end  towards  E.,          „             „              „              ..  i   99 

N.  end  towards  W.,         „  „  „  + 1.  45 

Damper  reversed  End  for  End. 

,    ,          ,   „/ N.  end  towards  E.,  increase  of  western  declination  ...  .    4-0.12 
Damper  turned  through  2^  I  j^_^^^^^^^^^j^^^         ^^  _^  ^^  _^^^^ 

r  N.  end  towards  E.,          ,>             ,,              ,.              .  0     0 

Damper  turned  through  4   "j  ,.,        ,             ,    ,„                                                                '  '  ' 

'  "  L  N.  end  towards  \v .,         „  „  ,,  +0.26 

,        /  N.  end  towards  E.,  „  „  +0.    5 

Damper  turned  through  6°  )  ^.j        ,  ,  ,    ,„ 

^  °  L  N.  end  towards  W .,         „  „  „  +  0.    5 

{N.  end  towards  E.,          „             ,,              „              ....      —Q  lo 
N.  end  towards  W.,        „  „  „  +o.    5 

b  2 
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The  first  series  sliews  clearly  that  the  damper  in  its  usual  position  drags  the 
magnet ;  the  second  shews  no  certain  effect.  It  seems  that  the  damper  possesses 
two  kinds  of  magnetism,  one  permanent,  the  other  transiently  induced,  of  nearly 
equal  magnitude ;  their  sum  being  about  y^^o  part  of  the  terrestrial  effect  for  the 
same  deflexion. 

From  1865,  July  25  to  August  9.  observations  were  made  to  ascertain  whether  the 
effect  of  an  external  deflecting  cause  is  the  same  with  the  damper  present  and  the 
damper  removed.  The  observation  was  extremely  difficult,  as  the  magnet  was 
perpetually  in  vibration  when  the  damper  was  removed.  A  small  magnet  on  the 
east  side  of  the  N.  end  of  the  magnetometer,  with  its  north  end  pointing  towards  the 
East  (and  therefore  diminishing  the  western  declination  of  the  magnetometer),  was 
moved  to  the  distance  (about  five  feet)  at  which  it  produced  a  deviation  of  5'  nearly. 
The  apparent  western  declination  was  observed,  damper  present,  and  damper 
removed.  It  appeared  to  be  less  with  damper  present  than  with  damper  removed, 
by  0'.  53".  The  separate  results  are  very  discordant.  If  the  conclusion  has  any 
validity,  it  tends  to  show  a  repulsive  power  in  the  damper,  opposite  to  that  found  in 
the  preceding  experiments.     This  experiment  is  regarded  as  inconclusive. 

9.  Calculation  of  the  constant  used  througliout  the  year  18S0  in  the  reduction 
of  the  observations  of  the  upper  declination-magnet,  the  micrometer-head  of  the 
theodolite-telescope  being  East. 

Keadiuff  for  line  of  collinifition     -----         100''-202 


^Micrometer  equivalent    -  -  -  -  -  -      —2.37.19-0 

Corrt'ction  for  tlie  plnnu  glass  in  front  of  the  outer  liox,  in  its  usual  posiliun      +  18'8 

The  collimator  aliove  the  magnet.     Correction  for  error  of  coUimation        -      —     2.5.  .59"4 


Constant  to  he  used  in  the  reduction  of  the  observations    -  -  -       — 3.    2.  50'6 


10.  Determination  of  the  time  of  vibration  of  the  upper  declination-magnet  under 
the  action  of  terrestrial  magnetism. 

On  1873,  August  7,  this  was  found  to  be  3P-40 ;  on  1874,  December  31,  3P-33  ; 
on  1875,  December  31.  3P-25  ;  on  1877,  January  10,  31^-21  ;  on  1879,  January  28, 
31"-22  ;  on  1879,  December  9,  3P-21  ;  and  on  1880,  December  29,  30^-78. 

11.  Fraction  expressing  the  proportion  of  the  torsion-force  to  the  earth's  magnetic 
force. 

By  the  same  process  which  is  described  in  the  Magnetical  Obsei'vations  1847.  but 
with  the  system  of  suspension  and  silk  skein  at  present  in  use,  the  proportion  was 
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found,  on  1877,  January  10,  ^;  on  1877,  December  18,  j^;  on  1879,  January  28, 
-J  ^  J  ;  and  on  1879,  December  9  (after  disturbance  of  the  suspension,  see  page  mii),  yfg. 


Determination  of  the  Readings  of  the  Horizontal  Circle  of  the  Theodolite 

CORRESPONDING   TO   THE   ASTRONOMICAL   MeRIDIAN. 

The  reading  of  the  circle  corresponding  to  the  astronomical  meridian  is  deter- 
mined by  occasional  observation  of  the  stars  Polaris  and  o  Ursje  Minoris  generally 
at  the  time  at  which  the  observer  attends  in  the  evening  for  other  duties.  Six 
measures  are  usually  taken  on  each  night  of  observation. 

For  all  observations  made  within  one  hour  of  the  time  of  the  star's  meridian 
passage  the  azimuthal  correction  has  been  taken  from  a  manuscript  table  having  for 
arguments  "  Hour  Angle  "  and  "  North  Polar  Distance."  For  hour  angles  greater 
than  one  hour  the  correction  has  been  independently  calculated. 

The  error  of  level  is  determined  by  application  of  the  spirit-level  at  the  time  of 
observation  :  due  regard  being  paid,  in  the  reduction,  to  the  inequality  of  pivots 
alread}-  found.  One  division  of  the  level  is  considered  =  1"'0526.  The  azimuth- 
reading  is  then  corrected  by  the  quantity  : — 

Correction  =  Elevation  of  W.  end  of  axis  x  tan.  star's  altitude. 

The  readings  of  the  azimuth  circle  increase  as  the  instrument  is  turned  from  N.  to 
E.,  y.,  and  W. ;  from  which  it  follows  that  (telescope  pointing  to  North),  the  cor- 
rection must  have  the  same  sign  as  the  elevation  of  the  W.  end. 

Observations  for  determining  the  reading  corresponding  to  the  astronomical 
meridian  were  made  on  the  following  days  in  1880 : — January  22  ;  February  17  ; 
March  9,  29;  April  20;  May  13;  Jime  11,  28;  August  4,  31;  September  27; 
October  18  ;  November  8,  25  ;  December  25.  As  a  check  on  the  continued  steadiness 
of  the  theodolite,  observations  of  a  fixed  mark  (a  small  hole  in  a  plate  of  metal  above 
the  Observatory  Library)  have  been  taken  twenty-eight  times  at  intervals  through  the 
year.  The  concluded  mean  reading  for  the  south  astronomical  meridian  used 
was,  from  January  1  to  June  1,  27°.  5'.  25"-6 ;  from  June  2  to  June  8,  27°.  5'.  30"-0; 
and  from  June  9  to  December  31,  27°.  5'.  31"'3. 

The  following  is  a  description  of  the  method  of  making  and  reducing  the  eye- 
observations  of  the  declination-magnet : — 

A  fine  horizontal  wire  (as  stated  on  page  vii)  is  fixed  in  the  field  of  view  of  the 
theodolite-telescope,  and  another  fine  vertical  ^vive  is  fixed  to  a  wire-plate,  moved 
right  and  left  by  a  micrometer  screw.  On  looking  into  the  telescope,  the  diagonally 
placed  cross  of  the  magnetometer  is  seen,  and,  during  vibration  of  the  magnet,  will 
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be  observed  to  pass  alternately  riglit  and  left.  The  obsei-vation  is  made  by  turning 
the  micrometer  till  its  Avire  bisects  the  image  of  the  magnet-cross  at  the  pre- 
arranged times,  and  reading  the  micrometer.  Then  the  verniers  of  the  horizontal 
circle  are  read. 

The  mean-time  clock  is  kept  very  nearly  to  Greenwich  mean  time  (its  error  being 
ascertained  each  day),  and  the  clock-time  for  each  determination  is  arranged  before 
hand.     Chronometer  M'Cabe  649  has  usually  been  employed  for  observation. 

If  the  magnet  be  in  a  state  of  disturbance,  the  first  observation  is  made  by  the 
observer  applying  his  eye  to  the  telescope  about  one  minute  before  the  pre-arranged 
time ;  he  bisects  the  magnet-cross  by  the  micrometer  wire  at  45%  and  again  at  15" 
before  that  time,  also  at  IS'*  and  45'  after  that  time.  The  intervals  of  these  four 
observations  are  the  same  nearly  as  the  time  of  vibration  of  the  magnet  (page  xii), 
and  the  mean  of  all  the  times  is  the  same  as  the  pre-arranged  time.  The  times  of 
oljservation  are  usually  1''.  5"',  3''.  5",  9''.  5™,  and  21''.  5""  of  Greenwich  mean  time. 

The  mean  of  each  pair  of  adjacent  readings  of  the  micrometer  is  taken  (giving 
three  means),  and  the  mean  of  these  three  is  adopted  as  the  result.  In  practice,  this 
is  done  by  adding  the  first  and  fourth  readings  to  the  double  of  the  second  and  third, 
and  dividing  the  sum  by  6. 

After  removal  of  the  copper  damper  from  the  upper  to  the  lower  declination- 
mao-net  in  the  year  18G4,  the  upper  magnet  was  usually  in  a  state  of  vibration ;  but, 
since  the  introduction  of  the  water-damper  on  1866,  January  23,  the  number  of 
instances  of  excessive  vibration  has  been  very  small.  When  it  appears  to  be  nearly 
free  from  vibration,  two  bisections  only  of  the  cross  are  made,  one  about  15'^  before 
the  time  recorded,  the  other  about  15'  after  that  time,  and  the  mean  adopted  as 
result.  (The  lower  magnet,  encircled  by  the  copper  damper,  never  exhibits  any 
troublesome  vibrations.) 

The  adopted  residt  is  converted  into  arc,  supposing  P  =  1'.  34"-2,  and  the  quantity 
thus  deduced  is  added  to  the  mean  of  the  vernier-readings,  to  which  is  applied 
the  constant  given  in  article  9  of  the  permanent  adjustments  ;  the  difference  between 
this  number  and  the  adopted  reading  for  the  Astronomical  .South  Meridian  is  taken  ; 
and  thus  is  deduced  the  magnetic  declination,  which  is  used  in  determining  the  zero 
for  the  photographic  register. 


§  3.  Grmral  irnmiple  of  constrmtlon  of  Pliotograpldc  sdf-rccjktcrhg  Ajuiamtus  for 
continuous  Record  of  Magnetic  and  other  Indicationi<. 

The  general  i)rinciple  adopted  for  all  the  photographic  instruments  is  the  same. 
For  the  register  of  each  indication,  an  accurately  turned  cylinder  of  ebonite  is 
provided  (excepting  that  for  the  electrometer,  which  is  of  brass).     The  axis  of  the 
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cylinder  is  placed  parallel  to  the  direction  of  the  change  of  indication  which  is  to  be 
registered.  If  there  are  two  indications  whose  movements  are  in  the  same  direction, 
both  may  be  registered  on  the  same  cylinder ;  thus,  the  Declination  and  the  Horizontal 
Force,  whose  indications  of  changes  of  the  respective  elements  travel  horizontally, 
can  both  be  registered  upon  one  cylinder  with  axis  horizontal ;  the  same  remark 
applies  to  the  register  of  two  different  galvanic  Earth-Currents  ;  the  Vertical 
Force  and  Barometer  can  both  be  registered  upon  one  cylinder  with  axis  vertical ; 
and  similarly  the  Dry-Bulb  Thermometer  and  the  Wet-Bulb  Thermometer. 

To  the  ends  of  each  ebonite  cylinder  there  are  fixed  circular  brass  plates,  that  which 
is  near  the  clock-work  having  a  diameter  somewhat  greater  than  that  of  the  cylinder. 
In  the  further  fittings  there  is  a  little  difference  between  those  for  vertical  and  those 
for  horizontal  cylinders.  Each  horizontal  cylinder  has  a  pivot  fixed  in  the  brass  plate 
at  each  end ;  these  revolve  each  upon  two  antifriction  wheels  of  the  fixed  frame.  The 
vertical  cylinders  have  no  pivots ;  there  is  a  perforation  through  the  center  of  the 
lower  or  larger  brass  plate  which,  when  the  cylinder  is  mounted,  is  fitted  upon  a 
vertical  spindle  projecting  upwards  from  the  center  of  a  second  horizontal  brass 
plate ;  this  second  brass  plate  sustains  the  weight  of  the  vertical  cylinder  and  turns 
horizontally,  being  supported  by  three  antifriction  wheels  (each  in  a  vertical  plane) 
carried  by  the  fixed  frame. 

Uniform  rotatory  motion  is  given  to  the  cylinders  by  the  action  of  clock  or  chrono- 
meter-work, regulated  by  either  pendulum  or  duplex-escapemenf,  or  chronometer- 
escapement.  For  three  of  the  cylinders  the  axis  is  placed  opposite  to  the  center  of 
the  chronometer,  and  a  fork  at  the  end  of  the  hour  hand  takes  hold  of  a  winch  fixed 
to  the  plate  of  the  cylinder,  or  (in  the  vertical  cylinders)  to  the  plate  that  sustains  the 
cylinder.  In  the  cylinder  for  galvanic  earth-currents,  and  in  that  of  the  electrometer, 
the  connection  is  made  by  toothed  wheels.  For  the  horizontal  cylinders,  the  plane 
of  the  chronometer  work  is  vertical ;  for  the  vertical  cylinders,  it  is  horizontal. 

The  cylinders  employed  for  the  Declination  and  Horizontal  Force  registers,  for  the 
Vertical  Force  and  Barometer  registers,  and  for  the  Earth  Current  registers,  are 
11 -I  inches  high,  and  14;^  inches  in  circumference;  those  for  the  thermometers  are 
10  inches  high,  and  19  inches  in  circumference ;  that  for  the  electrometer  is  about 
(3|  inches  high  and  19  inches  in  circumference. 

Each  cylinder,  excepting  that  of  the  electrometer,  is  covered,  when  in  use,  by  a  tube 
of  glass,  which  is  open  at  one  end,  and  has  at  the  other  end  a  circular  plate  of  ebonite 
or  brass,  perforated  at  its  center.  The  tube  is  a  little  larger  than  the  cylinder ;  its 
open  end  is  kept  in  position  by  a  narrow  collar  of  ebonite,  and  the  opposite  end  by  a 
circular  piece  of  brass  fixed  to  the  smaller  brass  plate  at  the  end  of  the  cylinder. 

To  prepare  the  cylinder  for  register  of  indications,  it  is  covei'ed  with  a  sheet  of 
sensitised  paper ;  the  moisture  on  the  paper  usually  causes  the  overlapping  ends  to 
adhere  with  sufficient  firmness ;  the  glass  tube  is  then  slipped  over  it,  and  the  cylinder 
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thus  prepared  is  placed  (if  horizontal)  with  its  pivots  in  bearing  upon  its  two  sets  of 
antifriction  wheels,  or.  (if  vertical)  with  its  end-brass-plate  upon  the  rotating  brass 
plate,  and  its  central  perforation  upon  the  spindle  of  that  plate;  care  is  taken  to 
ensure  connection  with  the  clock-work,  and  the  apparatus  is  ready  for  action. 

The  trace  for  each  instrument  is  produced  by  a  flame  of  coal  gas  charged  with 
the  vapour  of  coal  naphtha.  For  the  magnetometers  the  light  shines  through  a 
small  aperture  about  0'°-3  long,  and  0'"-01  broad ;  for  the  earth-current-apparatus, 
the  barometer,  and  the  electrometer,  the  aperture  is  larger.  The  arrangements  for 
throwing  on  the  photographic  paper  of  the  revolving  cylinder  a  spot  of  light  which 
shall  travel  in  the  direction  of  the  cylinder's  axis  with  every  motion  of  either 
magnetometer  or  galvanometer,  or  with  the  rise  and  fall  of  the  mercury  in  the 
barometer,  are  as  follows. 

For  each  of  the  three  magnetometers,  a  large  concave  mirror  of  speculum  metal  is 
carried  by  a  part  of  the  magnet-carrier ;  although  it  has  a  small  movement  of 
adjustment  relative  to  the  magnet-carrier,  yet  in  practice  it  is  very  firmly  clamped 
to  it,  so  that  the  mirror  receives  all  the  angular  movements  of  the  magnet.  The 
lamp  is  placed  slightly  out  of  the  direction  of  the  straight  line  drawn  from  the 
center  of  the  concave  mirror  to  the  center  of  the  cylinder  which  carries  the  photogra- 
phic paper.  By  the  concave  mirror,  the  light  diverging  from  the  aperture  is  naade 
to  converge  to  a  place  nearly  on  the  surface  of  the  cylinder  carrying  the  photo- 
graphic paper.  The  form  of  the  aperture,  however,  and  the  astigmatism  caused 
by  the  inclined  reflexion  from  the  mirror,  produce  this  effect,  that  the  image  is 
somewhat  elongated  and  is  at  the  same  time  slightly  curved.  To  diminish  the 
length  there  is  placed  near  the  cylinder  a  system  of  plano-convex  cylindrical  lenses 
of  glass,  with  their  axes  parallel  to  the  axis  of  the  cylinder,  and  the  image  is  thus 
reduced  to  a  neat  spot  of  light. 

In  November  of  the  year  1880  the  cylindrical  lenses  used  for  the  declination  and 
horizontal  force  registers  were  superseded  by  two  reflecting  ])risms  of  length  equal 
to  that  of  the  cylinder,  and  placed  side  by  side  above  it ;  one  prism  is  directed 
towards  the  declination  beam  of  light,  the  other  towards  the  horizontal  force  beam, 
that  face  of  each  prism  on  which  the  light  falls  being  curved  to  act  as  a  cylindrical 
lens.  The  prisms  are  further  so  constructed  that  the  two  spots  of  light  are  brought 
to  the  same  part  of  the  circumference  of  the  cylinder,  (that  is  into  a  line  pai'allel  to 
the  diameter  of  the  cylinder,  one  spot  towards  one  end  of  the  cylinder,  and  one 
towards  the  other  end,)  instead  of  being  on  opposite  sides  of  the  cylinder  as  before. 
By  this  arrangement  the  time  scale  for  both  registers  commences  at  the  same  part 
of  the  photographic  sheet. 

For  the  registers  of  galvanic  earth-currents,  the  light,  which  falls  upon  a  plane 
mirror  carried  by  each  galvanometer,  is  made  to  converge  to  a  spot,  by  a  system  of 
cylindrical  lenses. 
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For  the  barometer,  the  light,  condensed  by  a  vertically  placed  cylindrical  lens, 
shines  through  a  small  horizontal  slit  in  a  plate  of  blackened  mica  (which  moves  with 
the  fluctuations  of  the  quicksilver),  and  thus  forms  a  spot  of  light. 

For  the  thermometers,  the  light  shines  through  the  vacant  part  of  the  tube,  and 
thus  forms  a  line  of  light. 

For  the  electrometer,  the  light  falling  through  a  slit  upon  the  small  mirror  carried 
by  the  needle  support  (§  22),  is  thence  reflected,  and,  by  means  of  a  plano-convex 
cylindrical  lens  brought  to  a  small  spot. 

The  spot  of  light  (for  the  magnets,  the  earth-currents,  the  barometer,  and  the 
electrometer),  or  the  boundary  of  the  line  of  light  (for  the  thermometers),  moves,  with 
the  movements  which  are  to  be  registered,  in  the  direction  of  the  axis  of  the  cylinder, 
while  the  cylinder  itself  revolves.  Consequently,  when  the  paper  is  unwrapped  from 
the  cylinder,  there  is  traced  upon  it  (though  not  visible  till  the  proper  chemical  agents 
have  been  applied)  a  curve,  of  which  the  abscissa  measured  in  the  direction  of  a  line 
surrounding  the  cylinder  is  proportional  to  the  time,  while  the  ordinate  measured  in 
the  direction  parallel  to  the  axis  of  the  cylinder  is  proportional  to  the  movement 
which  is  the  subject  of  measure. 

In  the  instruments  for  registering  the  motions  of  the  magnets,  the  earth-currents, 
the  barometer,  and  the  electrometer,  a  line  of  abscissae  is  actually  traced  on  the 
paper,  by  a  lamp  giving  a  spot  of  light  in  an  invariable  position,  the  efTect  of  which 
on  the  revolving  paper  is  to  trace  a  line  surrounding  the  cylinder.  For  the  thermo- 
meters this  is  not  necessary,  as  the  thermometer-scales  are  made  to  carry  and  to 
transfer  to  the  photographic  paper  sufiicient  indications  of  the  actual  reading  of  the 
thermometers,  by  an  apparatus  which  will  be  described  in  a  following  section  (§  16). 

Every  part  of  the  cylinder  apparatus  for  the  magnets,  for  the  earth-currents,  and 
for  the  electrometer,  is  covered  by  cases  of  blackened  zinc  or  wood,  having  slits  for 
the  moveable  spots  of  light,  and  holes  for  the  invariable  spots  ;  and  all  parts  of  the 
paths  of  the  photographic  light  are  protected  as  necessary  by  blackened  zinc  tubes 
from  the  admixture  of  extraneous  light«  The  cylinder-apparatus  for  the  thermometers 
is  protected  in  the  same  manner,  the  whole,  including  the  stems  of  the  thermometers, 
and  gaslights,  being  enclosed  in  a  second  zinc  case,  blackened  internally. 

In  all  the  instruments,  the  following  method  is  used  for  attaching,  to  the  sheet  of 
photographic  paper,  indications  of  the  time  when  certain  parts  of  the  photographic 
trace  were  actually  made,  and  for  giving  the  means  of  aying  down  a  time-scale 
applicable  to  every  part  of  the  trace.  By  means  of  a  small  moveable  plate,  arranged 
expressly  for  this  purpose,  the  light  which  makes  the  trace  can  at  any  moment  be 
completely  cut  oS".  An  assistant,  therefore,  occasionally  cuts  off  the  light  (regis- 
tering in  the  proper  book  the  clock-time  of  doing  so),  and  after  a  few  minutes 
withdraws  the  plate  (again  registering  the  time).  The  eff'ect  of  this  is  to  make 
visible  interruptions  in  the  trace,  corresponding  to  registered  times.  By  drawing 
Gkeenwich  Magnetical  and  Meteorological  Obsebvations,  1880.  c 
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lines  from  these  points  of  interruption  parallel  to  the  axis  of  the  cylinder,  to  meet 
the  photographic  line  of  abscissa?,  or  an  adopted  line  of  abscissae  parallel  to  it,  points 
are  defined  upon  the  line  of  abscissjB  corresponding  to  the  registered  times.  The  whole 
length  of  the  exposed  part  of  the  paper  corresponds  to  the  known  time  of  revolution 
of  the  cylinder.  A  scale  being  prepai'ed  beforehand,  whose  value  for  the  time  of 
revolution  corresponds  in  length  to  the  circumference  of  the  cylinder,  the  scale- 
readings  for  the  registered  times  of  interi-nption  of  light  are  applied  to  the  ordinates 
corresponding  to  the  interruptions,  and  the  divisions  of  hours  and  minutes  trans- 
ferred at  once  from  the  scale  to  the  line  of  abscissce.  In  practice  it  is  found  that  the 
lengtJi  of  the  paper  is  not  always  the  same,  and  it  is  necessary,  therefore,  to  use  for 
each  instrument  several  pasteboard  scales  of  different  lengths,  adapted  to  various 
lengths  of  the  photographic  sheets. 

Since  the  year  1870,  by  means  of  an  opening  made  in  the  chimneys  of  the  registering 
lamps  of  the  magnetometers,  and  in  the  chimneys  of  other  lamps  for  the  earth  current 
galvanometers,  the  light  at  each  instrument,  when  not  interrupted,  falls  directly  upon 
the  cylindrical  lens  in  front  of  the  revolving  cylinder,  and,  if  allowed  to  act  for  a 
short  time,  produces,  when  tlic  sheet  is  develojDed,  a  dark  line  upon  the  photographic 
paper.  A  clock,  specially  arranged  by  Messrs.  E.  Dent  and  Co.,  acting  upon  small 
shutters,  uncovers  simultaneously  the  chimney-openings  in  all  the  lamps  about 
2.^  minutes  before  each  hour,  and  covers  them  simultaneously  about  2:^  minutes 
after  each  hour.  In  this  way  a  good  series  of  hour-lines  in  the  direction  of  the 
ordinates  is  formed.  In  December  of  the  year  1880  the  clock  action  was  made,  for 
the  magnetic  declination,  horizontal  force,  and  vertical  force  registers,  to  break  the 
register  itself  at  each  hour  (in  the  same  way  that  the  electrometer  trace  is  broken 
by  the  electrometer  clock)  instead  of  photographing  independent  hour-lines.  By 
these  arrangements  increased  accuracy  of  the  time-registers  has  been  obtained,  and 
the  laboiir  of  the  computers  much  diminished.  The  system  of  interrupting  the  trace 
by  hand  is  still  retained,  as  giving  means  of  checking  the  clock  indication.  No 
automatic  registration  of  hour-lines  has  yet  been  arranged  for  the  Barometer  or  for 
tlie  Dry-bulb  and  Wet-ljuU)  Thermometers.  For  the  electrometer,  its  driving-clock 
interrupts  the  register  at  eacli  liour  as  cxjilained  in  §  22. 


§  4.  Lower  Dediimtion-Magnet ;  and  Photographic  self-registering 
AjJjparatus  Jor  Continuous  Becmxl  of  Magnetic  Declination. 

The  lower  declination-magnet  is  made  by  Simms.  It  is  2  feet  long,  1.^  inch  broad, 
^  inch  thick,  of  hard  steel  throughout,  much  harder  than  the  upper  declination- 
mao;uet. 
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Tho  magnet-frarao  consists  of  an  upper  piece,  whose  top  is  a  hook  (to  be  hooked 
into  the  suspension-skcin),  and  which  carries  a  concave  mirror  used  for  the  photo- 
graphic record  in  the  manner  described  above.  The  lower  part  of  this  upper  piece 
turns  in  a  graduated  horizontal  circle,  similar  to  the  torsion  circle  of  the  upper 
magnet,  and  attached  to  the  lower  piece  or  magnet-carrier  proper.  The  lowest  part 
of  the  carrier  is  a  double  square  hook,  in  which  the  magnet  is  inserted  and  is  kept  in 
position  by  the  pressure  of  three  screws. 

It  has  been  mentioned  in  §  1  that  a  small  pier,  built  upon  one  of  the  crossed  slates 
which  are  laid  upon  three  piers  rising  from  below,  carries  the  suspension-pulleys. 
The  suspension-skein  rises  to  one  of  these  pulleys,  passes  horizontally  over  a  second 
pulley  about  5  inches  south  of  it,  and  then  descends  obliquely  to  a  windlass  which  is 
fixed  to  the  stone  slab  about  2  ft.  3  in.  south  of  the  center  of  the  magnet. 

The  height  of  the  pulley  above  the  floor  of  the  Basement  is  10  ft.  4f  in.  As  the 
height  of  the  magnet  above  the  floon  is  2  ft.  10^  in.,  and  the  length  of  the  magnet 
fr-ime  is  1  ft.  3  in.,  there  remains  6  ft.  3:^  in.  of  free  suspending  skein. 

One  of  the  revolving  cylinders  (§  3)  is  used  for  the  photographic  record  of  the 
Declination-Magnet  and  the  Horizontal-Force-Magnet.  In  the  preparation  of  the 
basement  in  1864,  as  has  been  stated,  the  south-eastern  re-entering  angle  was  cut 
away,  so  that  the  straight  line  from  the  suspending  skein  of  the  declination-magnet 
to  the  center  of  those  of  the  bifilar  magnet  passes  through  a  clear  space,  in  which 
the  registering  apparatus  is  placed. 

The  concave  mirror  of  the  declination-magnet  is  5  inches  in  diameter,  and  is 
above  the  top  of  the  magnet-bos.  The  distance  of  the  light  aperture  from  the 
mirror  is  about  25'3  inches.  The  bright  spot  formed  by  the  reflection  of  light  from 
the  mirror  is  received  on  the  revolving  cylinder,  near  its  western  end. 

For  the  declination-magnet,  the  values,  in  minutes  and  seconds  of  arc,  of 
movements  of  the  photographic  spot  in  the  direction  of  the  ordinate,  are  thus 
deduced  from  a  geometrical  calculation  founded  on  the  measures  of  different  parts 
of  the  apparatus.  The  distance  of  the  cylinder  from  the  concave  mirror  is  132-11 
inches,  and  a  movement  of  1°  of  the  mirror  produces  a  movement  of  2°  in  the  reflected 
ray.  From  this  it  is  found  that  V  of  movement  of  the  mirror  is  represented  by 
4-611  inches  upon  the  photographic  paper.  In  the  altered  arrangement  consequent 
on  the  introduction  of  the  new  reflecting  prism  (see  page  xvi)  the  distance  is 
134-4  inches,  1°  of  movement  of  the  mirror  being  represented  by  4-691  inches  on 
the  photographic  paper.  A  small  scale  of  paste-board  is  prepared,  (for  which 
a  glass  scale  is  in  some  operations  substituted,)  whose  graduations  correspond 
in  value  to  minutes  and  seconds  calculated  on  these  units.  The  zero  of  the  ordinate- 
scale  is  found  in  the  following  manner.  The  time-scale  having  been  laid  down  as  is 
already  described,  and  actual  observations  of  the  position  of  the  upper  declination- 
magnet   having   been    made   with    the    eye    and    the    telescope   (as  has   been  fully 
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described  at  page  xiv)  at  certain  registered  times,  there  is  no  difficulty  (by  means  of 
these  registered  times)  in  defining  the  points  of  the  photographic  trace  which 
correspond  to  the  observed  positions.  The  pasteboard  scale  being  applied  as  an 
ordinate  to  one  of  these  points,  and  being  slid  up  and  down  till  the  scale  reading 
which  represents  the  reading  actually  taken  by  the  eye-observation  falls  on  that 
point,  the  reading  of  the  scale  where  it  crosses  the  line  of  abscissae  is  immediately 
found.  This  process  rests  on  the  assumption  that  the  movements  of  the  upper 
and  lower  magnets  are  exactly  similar.  The  various  readings  given  by  different 
observations,  so  long  as  there  is  no  instrumental  change,  will  scarcely  differ,  and 
may  be  combined  in  groups,  and  thus  an  adopted  reading  for  the  line  of  abscissae 
may  be  obtained.  From  this,  with  the  assistance  of  the  same  pasteboard  scale, 
there  can  then  be  laid  down  without  difficulty  a  new  line,  parallel  to  the  line  of 
abscissa?,  whose  ordinate  would  represent  some  whole  number  of  degrees,  or  other 
convenient  quantity. 


§  5.  JJor'rMnfal-Fijirr-Maiind  and  Ajuiamtusfor  ubsenimj  it. 

The  horizontal-force-magnet,  furnished  l)y  Meyerstein  of  Gottingen,  is,  like  the 
two  declination-magnets,  2  feet  long,  li  inch  broad,  and  about  \  inch  thick.  For  its 
support  (as  is  mentioned  at  page  ir),  a  brick  pier  in  the  eastern  arm  of  the  Magnetic 
Observatory,  built  on  the  ground  below  the  basement  floor,  rises  through  the  floor 
of  the  upper  room,  and  carries  a  slate  slab,  to  the  top  of  which  a  brass  frame  is 
attached,  carrying  two  brass  pulleys  (with  their  axes  in  the  same  east  and  west  line) 
in  front  of  the  pier,  and  two  (in  a  similar  position)  at  the  back  of  the  pier ;  these 
constitute  the  upper  suspension-piece.  A  small  Avindlass  is  attached  to  the  back  of 
the  pier  at  a  convenient  height.  The  magnet-carrier  consists  of  two  parts.  The 
upper  part  is  a  horizontal  bar,  21  inches  long,  whose  ends  are  furnished  with  verniers 
for  reading  the  graduations  of  the  torsion-circle  (a  portion  of  the  lower  part,  to  be 
mentioned  below).  On  the  upper  side  of  this  horizontal  bar  are  two  small  pulleys 
with  axes  horizontal  and  at  right  angles  to  the  vertical  plane  passing  through  the 
leno-th  of  the  bar :  by  these  pulleys  the  apparatus  is  suspended,  as  will  be  mentioned. 
From  the  lower  side  of  the  horizontal  bar,  a  vertical  axis  projects  downwards  through 
the  center  of  the  torsion-circle,  in  which  it  turns  by  stiff  friction.  The  lower  part  of 
the  magnet-carrier  consists,  first  of  the  torsion-circle,  a  graduated  circle  about 
3  inches  in  diameter:  next,  immediately  below  the  central  part  of  the  torsion-circle, 
is  attached  (but  not  firmly  fixed)  a  circular  piece  of  metal  from  which  projects  down- 
wards a  frame  that,  liy  means  of  three  cramps  and  screws,  carries  the  photographic 
concave  miiTor,  with  the  plane  of  its  front  under  the  center  of  the  vertical  axis :  this 
circular  piece  of  metal  has  a  radial  arm  upon  which  acts  a  screw  carried  by  the 
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torsion-circle,  for  giving  to  the  concave  miiTor  small  changes  of  azimuthal  position. 
Thirdly,  there  is  fixed  to  the  torsion-circle,  at  the  back  of  the  mirror-frame  but  not 
touching  it,  a  bar  projecting  downwards,  bent  horizontally  under  the  mirror-frame 
and  then  again  bent  downwards,  carrying  the  cramps  in  which  the  magnet  rests ;  and, 
still  lower,  a  small  plane  mirror,  to  which  a  fixed  telescope  is  directed  for  observing 
by  reflexion  the  graduations  of  a  fixed  scale  (to  be  mentioned  shortly).  Under  the 
two  small  pulleys  mentioned  above  passes  a  skein  of  silk ;  its  two  branches  rise  up 
and  pass  over  the  front  pulleys  of  the  suspension-piece,  then  over  its  back  pulleys, 
and  then  descend  and  pass  under  a  single  large  pulley,  whose  axis  is  attached  to  a 
wire  that  passes  down  to  the  windlass.  Supported  by  the  two  branches  of  the  skein, 
the  magnet  swings  freely,  but  the  direction  that  it  takes  will  depend  on  the  angular 
position  of  its  stirrup  with  respect  to  the  upper  horizontal  bar ;  it  is  intended  that 
the  index  should  be  brought  to  such  a  position  on  the  torsion-circle  that  the  two 
suspending  branches  should  not  hang  in  one  plane,  but  should  be  so  twisted  that  their 
torsion-force  will  maintain  the  magnet  in  a  direction  very  nearly  E.  and  W.  magnetic 
(its  marked  end  being  W.) ;  in  which  state  an  increase  of  the  earth's  magnetic  force 
draws  the  marked  end  towards  the  N.,  till  the  torsion-force  is  sufiiciently  increased 
to  resist  it ;  or  a  diminution  allows  the  torsion-force  to  draw  it  towards  the  S.  The 
magnet,  with  its  plane  mirror,  hangs  within  a  double  rectangular  box  (one  box  com- 
pletely inclosed  within  another)  covered  with  gilt  paper,  similar  to  that  used  for  the 
declination-magnet;  in  its  south  side  there  is  one  long  hole,  covered  with  glass, 
through  which  the  rays  of  light  from  the  scale  enter  to  fall  on  the  plane  mirror,  and 
the  rays  reflected  by  the  mirror  pass  to  the  fixed  telescope.  The  vertical  rod  (below 
the  torsion-circle),  which  carries  the  magnet-stirrup,  passes  through  a  hole  in  the  top 
of  the  box.  Above  the  magnet  box  is  the  concave  mirror  above  mentioned.  The 
height  of  the  brass  pulleys  of  the  suspension-piece  above  the  floor  is  11"-  S'"-5  ;  that 
of  the  pulleys  of  the  magnet-carrier  is  4"-  2'°  -5  ;  and  that  of  the  center  of  the  plane 
mirror  is  about  3"-  1'"-.  The  distance  between  the  branches  of  the  silk  skein,  where 
they  pass  over  the  upper  pulleys,  is  l'°-14 ;  at  the  lower  pulleys  the  distance  between 
them  is  0"'  -80. 

An  oval  copper  bar  (exactly  similar  to  that  for  the  declination-magnet),  embraces 
the  magnet,  for  the  purpose  of  diminishing  its  vibrations. 

The  horizontal  opal  glass  scale,  which  is  observed  by  means  of  the  plane 
mirror,  is  fixed  to  the  south  wall  of  the  east  arm  of  the  Magnetic  Basement. 
The  numbers  of  the  scale  increase  from  East  to  West,  so  that  when  the  magnet  is 
inserted  in  the  magnet-cell  with  its  marked  end  towards  the  West,  increasing  readings 
of  the  scale  (as  seen  with  a  fixed  telescope  directed  to  the  mirror  which  the  magnet 
carries)  denote  an  increasing  horizontal  force.  A  normal  to  the  scale  from  the 
center  of  the  plane-mirror  meets  the  scale  at  the  division  51  nearly;  the  distance 
from  the  center  of  the  plane-mirror  to  division  51  of  the  scale  is  90-8  inches. 
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The  telescope  is  fixed  on  the  cast  side  of  the  brick  pier  which  supports  the  stone 
pier  of  the  declination-tlieodolite  in  the  upper  observing  room.  Tlie  angle  between 
the  normal  to  the  scale  (which  coincides  nearly  with  the  normal  to  the  axis  of  the 
magnet)  and  the  axis  of  the  telescope,  is  about  38°,  and  the  plane  of  the  mirror  is 
tlierefore  inclined  to  the  axis  of  the  magnet  about  19°. 


Observations  relatixo  to  the  permanent  Adjustments  of  the  Horizontal- 
Force-Magnet. 

1.  Determination  of  the  times  of  \'ibration  and  of  the  different  readings  of  the 
scale  for  different  readings  of  the  torsion-circle,  and  of  the  reading  of  the  torsion- 
circle  and  the  time  of  vibration  when  the  magnet  is  transverse  to  the  magnetic 
meridian. 

To  render  the  process  intelligible,  it  may  be  convenient  to  premise  the  following 
explanation. 

Suppose  that  the  magnet  is  suspended  in  its  stirrup  which  is  firmly  connected  with 
the  small  plane  mirror,  with  its  marked  end  in  a  magnetic  westerly  direction  (not 
exactly  west,  but  in  any  westerly  direction  between  north  and  south),  and  suppose 
tliat,  by  means  of  the  telescope  directed  towards  that  mirror,  the  scale  is  read,  or 
(which  is  the  same  thing)  the  position  of  the  plane  mirror  and  of  the  stirrup,  and 
therefore  that  of  the  axis  of  the  magnet,  is  defined.  Now  let  the  magnet  be  taken 
out  of  the  stirrup  and  replaced  with  its  marked  end  easterly.  The  terrestrial 
magnetic  power  will  now  act  as  regards  torsion,  in  the  direction  opposite  to  that 
in  which  it  acted  before,  and  the  magnet  will  therefore  take  up  a  different  position. 
But  hj  turning  the  torsion-circle,  which  changes  the  amount  and  direction  of 
the  torsion-power  produced  by  the  oblique  tension  of  the  suspending  cords,  the 
magnet  may  be  made  to  take  the  same  position,  but  with  reversed  direction  of  poles, 
as  at  first  (which  will  be  proved  by  the  reading  of  the  scale,  as  viewed  in  the  plane 
mirror,  being  the  same).  The  reading  of  the  torsion-circle  will  now  l)e  different 
from  what  it  was  at  first.  The  effect  of  this  operation  then  is,  to  give  us  the 
difference  of  torsion-circle-readings  for  the  same  position  of  the  magnet-axis  with 
the  marked  end  opposite  ways,  but  it  gives  no  information  as  to  whether  the  magnet- 
axis  is  accurately  transverse  to  the  meridian,  inasmuch  as  the  same  operation  can 
be  perfonned  whether  the  magnet-axis  is  transverse  or  not. 

But  there  is  another  observation  which  will  inform  us  whether  the  magnet-axis  is 
or  is  not  accurately  transverse.  Let  the  time  of  vibration  be  taken  in  each  position 
of  the  magnet.  Resolve  the  terrestrial  magnetic  force  acting  on  the  poles  of  the 
macrnet  into  two  parts,  one  transverse  to  the  magnet,  the  other  longitudinal.  In  the 
two  positions  of  the  magnet  (marked  end  Avesterly  and  marked  end  easterly,  with 
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axis  in  the  same  position),  tlic  magnitude  of  the  transversal  force  is  the  same,  and 
the  changes  which  the  torsion  undergoes  in  a  vibration  of  given  extent  are  the  same, 
and  the  time  of  vibration  (if  there  were  no  other  force)  would  be  the  same.  But 
there  is  another  force,  namely,  the  longitudinal  force ;  and  when  the  marked  end  is 
northerly,  this  tends  from  the  center  of  the  magnet's  length,  and  when  it  is  southerly 
it  tends  towards  the  center  of  the  magnet's  length;  and  in  a  vibration  of  given 
extent  this  produces  force,  in  one  case  increasing  that  due  to  the  torsion  and  in  the 
other  case  diminishing  it.  The  times  of  vibration  therefore  will  be  different.  There 
is  only  one  exception  to  this,  which  is  when  the  magnet-axis  is  transverse  to  the 
magnetic  meridian,  in  which  case  the  longitudinal  force  vanishes. 

The  criterion  then  of  the  position  truly  transverse  to  the  meridian  (which  position 
is  necessary  in  order  that  the  indications  of  our  instrument  may  apply  truly  to 
changes  of  the  magnitude  of  terrestrial  magnetic  force  without  regard  to  changes  of 
direction)  is  this.  Find  the  readings  of  the  torsion-circle  which,  with  magnet  in 
reversed  positions,  will  give  the  same  readings  of  the  scale  as  viewed  by  reflexion  in 
the  plane  mirror,  and  will  also  give  the  same  time  of  vibration  for  the  magnet. 
With  these  readings  of  the  torsion-circle  the  magnet  is  transverse  to  the  meridian ; 
and  the  difference  of  the  readings  of  the  torsion-circle  is  the  difference  between  the 
position  when  terrestrial  magnetism  acting  on  the  magnet  twists  it  one  way,  and 
the  position  when  the  same  force  twists  it  the  opposite  way,  and  is  therefore  double 
the  angle  due  to  the  torsion-force  of  the  suspending  lines  when  they  neutralize  the 
force  of  terrestrial  magnetism. 

On  1879,  January  2,  some  frayed  parts  of  the  suspension-skein  were  removed. 
The  magnet  was  then  remounted,  and  the  following  observations  made :  — 
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The  times  of  vibration  and  scale  readings  were  sensibly  the  same,  when  the 
torsion-circle  read  146°.  18',  marked  end  West,  and  229°.  0',  marked  end  East,  differ- 
ing  82°.  42'.      Half   this   difference,  or  41°.  21',  is  the  angle  of  torsion  when   the 
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magnet  is  transverse  to  the  meridian.  The  vahie  deduced  from  the  whole  of  the 
observations  above  was  41°.  23'-2.  On  1S79,  June  7,  the  cord  sustaining  the 
suspension-skein  gave  way.  A  new  cord  was  attached  on  June  9,  and  the  magnet 
remounted.  On  July  17  another  set  of  observations  for  determination  of  the  angle  of 
torsion  gave  41".  20'-0,  and  further  sets  made  1880,  January  2,  and  December  30, 
gave  41°.  22'-0  and  41°.  25'-3  respectirely. 

The  value  adopted  in  the  reduction  of  observations  throughout  the  year  1880 
was  4r.  22'-0. 

The  reading  adopted  for  the  torsion-circle,  marked  end  of  magnet  west,  was 
146°.  0'  throughoiit  the  year. 

2.  Computation  of  the  angle  corresponding  to  one  division  of  the  scale,  and  of  the 
variation  of  the  horizontal  force  (in  terms  of  the  whole  horizontal  force)  which  moves 
the  magnet  through  a  space  corresponding  to  one  division  of  the  scale. 

It  was  found  by  accurate  measurements,  on  18G4,  November  3,  that  the  distance 
from  51''"-  on  the  scale  to  the  center  of  the  face  of  the  plane  mirror  is  90-838  inches, 
and  that  the  length  of  SO^'^'SS  of  the  scale  is  exactly  12  inches ;  consequently  the 
angle  at  the  mirror  subtended  by  one  division  of  the  scale  is  14'.  43"-25,  or,  for  change 
of  one  division  of  scale-reading,  the  magnet  is  turned  through  an  arc  of  7'.  2r''G25. 

The  variation  of  horizontal  force  (in  terms  of  the  whole  horizontal  force)  for  a 
disturbance  through  one  division  of  the  scale,  is  computed  by  the  formula.  "  Cotan. 
angle  of  torsion  X  value  of  one  division  in  terms  of  radius."  Using  the  numbers 
above  given,  the  value  is  found  to  be  0-002431,  which  has  been  nsed  throughout  the 
year  1880. 

3.  Determination  of  the  compound  effect  of  the  vertical-force-magnet  and  the 
declination-magnet  on  the  horizontal-force-magnet,  when  suspended  with  its  marked 
end  towards  the  West. 

The  details  of  the  experiments,  made  while  the  old  vertical-force-magnet  was  in 
use,  will  be  foimd  in  the  several  volumes  for  1840 — 1841,  1844,  and  1845.  The 
effect  was  to  increase  the  readings  by  0''-487.  On  mounting  a  new  vertical-force- 
magnet  in  1848,  similar  experiments  were  made,  and  the  resulting  number  was 
0''-45.  These  quantities  are  totally  unimportant  in  their  influence  on  the  registers 
of  changes  of  horizontal  force.  No  experiments  have  been  made  since  the  magnets 
were  placed  in  the  basement. 

4.  Effect  of  the  damper. 

In  the  year  1865,  from  May  17  to  May  25,  ol^servations  wore  made  for  ascertaining 
the  deflection  of  the  magnet  ])roduced  by  turning  the  damper  througli  a  small  angle 
round  a  vertical  axis  passing  through  its  center. 
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Damper  in  usual  Position. 

r  \X.  entl  towards  S.,  increase  of  scale-reading —0-251 

Diunper  tnrned  tlnoui'li  2°  ^  ,,.        ,  ,          ,    -vt  j.n-ri'in 

'  "  L  \\  .  end  towards  JN.,  „  ,,  +U  "O" 

f  W.  end  towards  S.,  „  „  -0-34 

Damper  turned  through  4°  ■^^y_^,,^^,^^^,,,.^^^^_^  _^  ^^  ^0-16 

Dampeu  ueveksed  End  for  End. 

dlv. 

f  W.  end  towards  S.,  increase  of  scale-reading —0-15 

Damper  turned  through  2' I  ^^,_  ^,^j  ^^^^,.j^  j^^  ^^  ^^  _0.o2 

,  ,,  ,    ,c  fW.  end  towards  S.,  „  „  -0-12 

Damper  turned  througli  4    -^  ,^^        ,             ,    t>t         ■  ,  n.no 

'  I  VV.  end  towards  N.,  „  „  +0-08 

On  1865,  July  25,  observations  were  made  to  ascertain  whether  the  effect  of  an 
external  deflecting  cause  is  the  same  with  the  damper  present  and  the  damper 
removed.  A  small  magnet  was  placed  with  its  marked  end  pointing  north  at  the  dis- 
tance 4  feet  south  of  the  unmarked  end  of  the  horizontal-force-magnet,  deflecting  the 
magnet  through  l*"'-  of  the  scale,  and  the  scale-readings  were  observed  with  the 
damper  in  its  usual  place  and  with  the  damper  away.  ■  Three  experiments  were 
made,  containing  twenty-four  observations  of  position.  Not  the  smallest  difference 
of  position  of  the  horizontal-force-magnet  was  produced  by  the  presence  or  absence 
of  the  damper.     The  observations  were  very  easy,  and  the  result  is  certain. 

No  experiments  on  the  damper  have  been  made  since  1865. 

5.  Temperature-correction  of  the  horizontal-force-magnet. 

In  the  Introduction  to  the  Magnetical  and  Meteorological  Observations  for  the 
year  1879,  as  well  as  in  those  for  many  previous  years,  will  be  found  a  detailed 
account  of  operations  undertaken  at  different  times  for  determination  of  the 
temperature  correction  of  the  horizontal  and  vertical  force  magnets.  In  one  method 
the  magnet  was  inclosed  in  a  copper  trough,  placing  therein  water  of  different 
temperatures,  and  observing  the  difference  of  deflexion  produced  upon  another 
magnet ;  in  other  experiments,  instead  of  using  water,  the  air  within  a  copper  box 
containing  the  magnet  was  artificially  heated.  In  a  third  method  the  atmosphere 
of  the  whole  room  in  which  the  magnet  is  situated  (the  magnetic  basement)  was 
artificially  heated  to  different  temperatures,  and  the  change  of  position  of  the 
magnet  as  mounted  for  observation  actually  observed.  It  is  to  be  remarked  that 
results  thus  obtained  include  the  entire  eff"ects  of  tempei'ature  upon  all  the  various 
parts  of  the  mounting  of  the  magnet  as  well  as  on  the  magnet  itself.  Referring  to 
previous  volumes  for  details  it  is  sufficient  here  to  state  that  from  a  series  of 
experiments  made  in  the  early  part  of  the  year  1868,  on  the  principle  last  described, 
it  appeared  that  when  the  marked  end  of  the  horizontal  force  magnet  was  t»  the 
west  (its  ordinary  position)  a  change  of  1°  of  temperature  (Fahrenheit)  produced  a 
change  of  '000174  of  the  whole  horizontal  force  :  a  smaller  number  of  observations 
Greenavich  Magnetical  and  Meteorological  Observations,  1880.  d 
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made  with  the  marked  end  of  the  magnet  east  indicated  that  a  change  of  V  of 
temperature  produced  a  cliange  of  -000187  of  horizontal  force ;  increase  of 
temperature  in  both  cases  being  accompanied  by  decrease  of  magnetic  force. 

The  method  of  observing  with  the  horizontal-force-magnet  is  the  following  : — 

A  fine  vertical  wire  is  fixed  in  the  field  of  view  of  the  telescope,  which  is  directed 
to  the  plane  mirror  carried  by  the  magnet.  On  looking  into  the  telescope,  the 
graduations  of  the  fixed  scale,  mentioned  in  page  xxi,  are  seen  ;  and  during  the 
oscillations  of  the  magnet,  the  divisions  of  the  scale  are  seen  to  pass  alternately  right 
and  left  across  the  wire.  The  clock-time,  for  which  the  position  of  the  magnet  is  to 
be  determined,  is  5  minutes  earlier  than  that  for  the  observation  of  declination.  The 
first  observation  is  made  by  the  observer  applying  his  eye  to  the  telescope  40*  (or 
about  two  vibrations)  before  the  arranged  time,  and,  if  the  magnet  is  in  a  state  of 
vibration,  he  observes  the  next  four  extreme  points  of  vibration  on  the  scale,  and  the 
mean  of  these  is  adopted  in  the  same  manner  as  for  the  declination-observations ; 
but  if  it  appears  to  be  at  rest,  then  at  10'  before  the  pre-arranged  time,  he  notes  the 
reading  of  the  scale  ;  and  10'  after  the  pre-arranged  time  he  notes  whether  the 
reading  continues  the  same,  and  if  it  does,  that  reading  is  adopted  as  the  result.  If 
there  is  a  slight  difference  in  the  readings,  the  mean  is  taken.  The  times  of 
observation  are  usually  1'',  3'',  9'',  and  21"  of  Greenwich  mean  time. 

The  number  of  instances  when  the  magnet  was  observed  in  a  state  of  vibration 
during  the  year  1880  is  very  small. 

A  thermometer,  the  stem  and  bulb  of  which  reach  considerably  below  the  attached 
scale,  is  so  planted  in  a  nearly  upright  position  on  the  outer  magnet  box,  that  the 
bulb  projects  into  the  interior  of  the  inner  box,  that  actually  contains  the  magnet. 
Readings  of  this  thermometer  are  usually  taken  at  0'\  1'',  2'^,  3'',  9",  2P,  22'',  and  23''. 
Its  index  error  is  insignificant.  Self-registering  maximum  and  minimum  thermo- 
meters placed  outside  the  box  were  formerly  read  twice  every  day,  but  in  conse- 
quence of  the  very  small  diurnal  range  of  temperature,  these  observations  have  not 
been  continued. 


§  G.  Phofor/raphic  self-registering  Apparatus  fw  Continuous  Record  of  Magnetic 
JTori::ontal  Force. 

Referring  to  the  general  description  of  photographic  apiMratus,  the  following 
remarks  apply  more  particularly  to  that  which  is  attached  to  the  lioi'izontal-force- 
magoet.  A  concave  mirror  of  speculum-metal,  4  inches  in  diameter,  is  carried  by 
the  magnet-carrier.  The  light  of  a  gas-lamp  shines  through  a  small  aperture  about 
0'''-3  high,  and  0"'-01  Ijroad  (which  is  supported  by  the  solid  base  of  the  brick  pier 
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carrying  the  magnet-support),  at  the  distance  of  about  21-25  inches  from  the 
concave  mirror,  and  is  made  to  converge  to  a  point  near  the  east  end  of  the  same 
revolving  cylinder  which  receives  the  light  from  the  concave  mirror  of  the  decli- 
nation-magnet. The  motions  of  this  spot  parallel  to  the  axis  represent  the  angular 
movements  of  the  magnet  which  are  produced  by  an  increase  of  terrestrial  magnetic 
force  overcoming  the  torsion-force  of  the  bifilar  suspension,  or  by  a  diminution  of 
terrestrial  force  yielding  to  the  torsion-force. 

The  following  is  the  calculation  by  which  the  scale  of  horizontal  force  on  the 
photographic  sheet  is  determined.  The  distance  between  the  surface  of  the  concave 
mirror  and  the  surface  of  the  cylinder  is  134'436  inches ;  consequently,  one  degree 
of  angular  motion  of  the  magnet,  producing  two  degrees  of  angular  motion  of  the 
I'eflected  ray,  moves  the  spot  of  light  through  4-6927  inches.  For  the  year  1880  the 
adopted  value  of  variation  of  horizontal  force  for  one  degree  of  angular  motion  of 
the  magnet  =  sin.  1°  x  cotan.  41°.  22'-0  =  0-019821  ;  and  the  movement  of  the 
spot  of  light  for  O'Ol  of  the  whole  horizontal  force  is  2-368  inches.  In  the  altered 
arrangement  consequent  on  the  introduction  of  the  new  reflecting  prism  (see 
page  xvi)  the  distance  is  1 36-8  inches,  and  the  corresponding  movement  of  the  spot 
of  light  for  0-01  of  the  whole  horizontal  force  2-409  inches.  With  these  fundamental 
numbers  the  graduations  of  the  pasteboard  scales  for  measure  of  horizontal  force 
have  been  prepared.  A  new  base-line  for  some  convenient  value  of  horizontal  force 
is  then  laid  down  on  each  sheet  in  the  same  way  as  is  described  for  the  element 
of  declination. 


§  7.   Vcrtical-Force-Magnet,  and  Apimratus  for  observing  it. 

The  vertical-force-magnet  in  use  to  1848  was  made  by  Robinson ;  that  in  use 
from  1848  to  1864  January  20  was  by  Barrow.  The  magnet  now  in  use  is  by 
Simms.  Its  length  is  1"-  6-"- ;  it  is  pointed  at  the  ends.  After  some  trials,  it  was 
re-magnetized  by  Mr.  Simms  on  1864,  June  15.  Between  1864,  August  27,  and 
September  27,  a  new  knife-edge  was  attached  to  it,  to  remedy  a  defect  which,  as  was 
afterwards  found,  arose  from  a  cause  that  had  no  relation  to  the  knife-edge.  Its 
supporting  frame  rests  upon  a  solid  pier,  built  of  brick  and  capped  with  a  thick 
block  of  Portland  stone,  in  the  western  arm  of  the  magnetic  basement.  Its  position 
is  as  nearly  as  possible  symmetrical  with  that  of  the  horizontal-force-magnet  in  the 
eastern  arm.  Upon  the  stone  block  is  fixed  the  supporting  frame,  consisting  of  two 
pillars  (connected  at  their  bases)  on  whose  tops  are  the  agate  jjlanes  upon  which 
vibrate  the  extreme  parts  of  the  knife-edge  (to  be  mentioned  immediately).  The 
carrier  of  the  magnet  is  an  iron  frame,  to  which  is  attached,  by  clamps  and  pinching 
screws,  a  steel  knife-edge,  about  8  inches  long.     The  steel  knife-edge  passes  through 
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an  aperture  in  the  magnet.  The  axis  of  the  magnet  is  as  nearly  as  possible  trans- 
verse to  the  meridian,  its  marked  end  being  east.  The  axis  of  vibration  is  as  nearly 
as  possible  north  and  south.  To  the  southern  end  of  the  iron  frame,  and  projecting 
further  south  than  the  end  of  the  knife-edge,  is  fixed  a  small  plane  mirror,  whose 
plane  makes  with  the  axis  of  the  magnet  an  angle  of  52|°  nearly.  The  fixed 
telescope  (to  be  mentioned)  is  directed  to  this  mirror,  and  by  reflexion  at  the  surface 
of  the  mirror  it  views  a  vertical  scale  (to  be  mentioned  shortly).  The  height  of  this 
mirror  above  the  floor  is  about  2"-  10'"'6.  Before  the  introduction  of  the  photo- 
graphic methods,  the  magnet  was  placed  in  a  perforation  of  a  brass  frame  midway 
between  its  knife-edges.  But  since  the  photographic  method  was  introduced,  the 
magnet  has  been  placed  excentrically ;  the  distance  of  its  southern  face  from  the 
nearest  end  of  the  southern  knife-edge  being  nearly  2  inches,  and  a  space  of 
44  inches  in  the  northern  part  of  the  iron  frame  being  left  disposable.  In  this 
disposable  space  there  is  attached  to  the  iron  frame  by  three  clips  a  concave  mirror 
of  speculum-metal,  with  its  face  at  right  angles  to  the  length  of  the  magnet ;  it  is 
used  in  the  photographic  system  (shortly  to  be  described).  Near  the  north  end  of 
the  iron  frame  are  fixed  in  it  two  screw-stalks,  upon  which  are  adjustible  screw- 
weights  ;  one  stalk  is  horizontal,  and  the  movement  of  its  weight  affects  the  position 
of  equilibrium  of  the  magnet  (which  depends  on  the  equilibrium  between  the  moments 
of  the  vertical  force  of  terrestrial  magnetism  on  the  one  hand  and  of  the  magnet's 
center  of  gravity  on  the  other  hand)  ;  the  other  stalk  is  vertical,  and  the  movement 
of  its  weight  afiects  the  delicacy  of  the  balance,  and  varies  the  magnitude  of  its  change 
of  position  produced  by  a  change  in  the  vertical  force  of  terrestrial  magnetism. 

The  whole  is  inclosed  in  a  rectangular  box.  This  box  is  based  upon  the  stone 
block  aliove  mentioned  ;  and  in  it  the  magnet  vibrates  freely  in  the  vertical  plane. 
In  the  south  side  of  the  box  is  a  hole  covered  by  glass,  through  whicli  pass  the 
rays  of  light  from  the  scale  to  the  plane  mirror,  and  through  which  they  are 
reflected  from  the  plane  mirror  to  the  telescope.  And  at  the  east  end  is  a  large 
hole  covered  by  glass,  througli  which  passes  the  light  from  the  lamp  to  the 
concave  mirror,  and  through  whicli  it  is  reflected  to  the  photographic  cylinder  (to 
l)e  described  hereafter). 

The  telescope  is  fixed  to  the  west  side  of  the  brick  pier  wliicli  supports  the 
stone  pier  in  the  upper  room  carrying  the  declination-theodolite.  Its  position  is 
symmetrical  with  that  of  the  telescope  by  which  the  horizontal-force-magnet  is 
observed ;  so  that  a  person  seated  in  a  convenient  position  can,  by  an  easy  motion  of 
the  head  left  and  right,  observe  the  vertical-force  and  horizontal-force-magnets. 

The  vertical  opal  glass  scale  is  fixed  to  the  pier  which  carries  the  telescope,  and  is 
at  a  very  small  distance  from  the  object-glass  of  the  telescope.  The  wire  in  the  field  of 
view  of  the  telescope  is  horizontal.  The  telescope  being  directed  towards  the  mirror, 
the   obsei"ver   sees   in  it  the  reflected  divisions  of  the  scale  passing  upwards  and 
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downwards  over  the  fixed  wire  as  the  magnet  vibrates.  The  numbers  of  the  scale 
increase  from  top  to  bottom  ;  so  that,  when  the  magnet  is  placed  with  its  marked  end 
towards  the  Bast,  increasing  readings  (as  seen  with  the  fixed  telescope)  denote  an 
increasing  vertical  force. 


Observations  relating  to  the  permanent  Adjustments  of  the  Vertical- 
Force-Magnet. 

1 .  Determination  of  the  compound  effect  of  the  declination-magnet,  and  horizontal- 
force-magnet,  and  of  the  iron  affixed  to  the  electrometer  pole,  on  the  vertical-force- 
magnet. 

The  experiments  applying  to  the  combined  effect  of  the  two  magnets  are  given  in 
the  volumes  for  1840-1841,  1844,  and  1845  :  and  those  applying  to  the  electrometer 
pole  in  the  volume  for  1842.  It  appeared  that  no  sensible  disturbance  was  produced 
on  the  magnet  formerly  in  use.  No  experiments  have  been  made  with  the  new 
magnet.     The  electrometer-pole  was  removed  in  1879,  June. 

2.  Determination  of  the  time  of  vibration  of  the  vertical-force-magnet  in  the 
vertical  plane. 

In  the  year  1880,  vibrations  of  the  vertical-force-magnet  were  observed  on  63 
different  days,  and  with  readings  of  various  divisions  of  the  scale.  The  mean  time 
of  vibration  adopted  was  14'"202  throughout  the  year. 

3.  Determination  of  the  time  of  vibration  of  the  vertical-force-magnet  in  the 
horizontal  plane. 

1879,  December  31.  The  magnet  with  all  its  apparatus  was  suspended  from  a 
tripod  in  Magnetic  Office,  No.  6,  its  broad  side  being  in  a  plane  parallel  to  the 
horizon ;  therefore,  its  moment  of  inertia  was  the  same  as  when  it  is  in  observation. 
A  telescope,  with  a  wire  in  its  focus,  was  directed  to  the  reflector  carried  by  the 
magnet.  A  scale  of  numbers  was  placed  on  the  floor  of  the  room,  at  right  ano-les 
to  the  long  axis  of  the  magnet,  or  parallel  to  the  mirror.  The  magnet  was  observed 
only  at  times  when  it  was  swinging  through  a  small  arc.  From  500  vibrations,  the 
mean  time  of  one  vibration  =17'"255.     This  number  is  used  through  the  year  1880. 

4.  Computation  of  the  angle  through  which  the  magnet  moves  for  a  change  of 
one  division  of  the  scale ;  and  calculation  of  the  disturbing  force  producing  a  move- 
ment through  one  division,  in  terms  of  the  whole  vertical  force. 

The  distance  from  the  scale  to  the  mirror  is  186*07  inches,  and  each  division  of 
12 
the  scale  =30:85  i^^^^s.     Hence  the  angle  which  one  division  subtends,  as  seen  from 

the  mirror,  is  7'.  11""19;  and  therefore  the  angular  movement  of  the  normal  to  the 

mirror,  corresponding  to  a  change  of  one  division  of  the  scale,  is  half  this  quantity, 

or  3'.  35"-60. 
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But  the  angular  movement  of  the  normal  to  the  mirror  is  not  the  same  as  the 
angular  movement  of  the  magnet;  but  is  less  in  the  proportion  of  unity  to  the 
cosine  of  the  angle  which  the  normal  to  the  mirror  makes  with  the  magnet,  or  in 
the  proportion  of  unity  to  the  sine  of  the  angle  which  the  plane  of  the  mirror  makes 
with  the  magnet.  This  angle  has  been  found  to  be  52f '' ;  therefore,  dividing  the 
result  just  obtained  by  sine  52^,  we  have,  for  the  angular  motion  of  the  magnet 
corresponding  to  a  change  of  one  division  of  the  scale,  4'.  30""85. 

From  this,  the  value,  in  terms  of  the  whole  vertical  force,  of  the  disturbing  force, 
produciuff  a  chansre  of  one  di'V'ision,  is  to  be  computed  by  the  formula,  "  Value  of  one 
division  in  terms  of  radius  X  cotan.  dip  X  -fi  ";  where  1"  is  the  time  of  vibration 
in  the  horizontal  plane,  and  T  the  time  of  -sibration  in  the  vertical  plane. 

For  the  year  1879,  T  was  assumed  =  17'-255,  T  =  14'*-202,  adopted  value  of  dip 
=  67°.  35|'.  From  these  numbers,  the  change  of  vertical  force,  in  terms  of  the 
whole  vertical  force,  corresponding  to  one  division  of  the  scale,  is  found  =  0"C)00799. 

5.  Temperature-correction  of  the  vertical-force-magnet. 

For  detailed  information  in  regard  to  the  temperature  correction,  of  the  new,  or 
Simms,  vertical-force-magnet,  reference  may  be  made  to  the  Introduction  for  the 
year  1879  or  to  those  of  previous  years.  It  is  only  necessary  here  to  give  the 
result  of  a  series  of  experiments  made  in  the  early  part  of  the  year  1868.  in  which 
the  atmosphere  of  the  magnetic  basement  was  itself  heated  to  diflPerent  temperatures, 
and  the  actual  change  of  position  of  the  magnet  observed.  It  appeared  from  the 
observations  at  this  time  made  that  an  increase  of  1"  of  temperature  (Fahrenheit) 
produced  an  increase  of  0"000880  of  the  whole  vertical  force.  The  change  produced 
by  temperature  thus  found  is  very  much  greater  than  any  given  by  previous 
experiments.  Yet  there  would  appear  to  be  no  doubt  of  its  accuracy.  And  it  is 
easy  to  see  that  an  instrument,  subjected  to  the  effects  of  gravity  working  differ- 
entially on  its  two  ends,  is  liable  to  great  changes  depending  on  temperature  which 
have  no  connection  with  magnetism.  For  instance,  if  the  point,  at  which  the  magnet 
is  grasped  by  its  carrier,  is  not  absolutely  coincident  with  its  center  of  gravity,  a 
sensible  change  in  the  space  intervening  between  the  grasping  point  and  the  center 
of  gravity  may  be  produced  by  a  small  change  of  temperature,  and  a  disturbance 
of  equilibrium  and  a  great  change  of  apparent  magnetic  position  will  follow.  There 
appears  to  be  no  way  of  avoiding  these  evils  but  by  maintaining  almost  uniform 
temperature,  especially  as  regards  its  diurnal  inequality  ;  a  condition  s\-hich  has  been 
almost  perfectly  preserved  in  the  year  INSO. 

The  method  of  observing  with  the  vertical-f oi'ce-magnet  is  the  following : — 

A  fine  horizontal  wire  is  fixed  in  the  field  of  view  of  the  telescope,  which  is 
directed  to  the  small  plane  mirror  carried  by  the  magnet.     On  looking  into  the 


Vertical-Force  PnoTOGUAPnY.  xxxi 

telescope,  the  graduations  of  the  fixed  vertical  scale  are  seen ;  and  during  the 
oscillations  of  the  magnet,  the  divisions  of  the  scale  are  seen  to  pass  alternately 
upwards  and  downwards  across  the  wire.  The  clock-time,  for  which  the  position  of 
the  magnet  is  to  be  determined,  is  the  same  as  that  for  the  horizontal  force  magnet. 
The  observer  applies  his  eye  to  the  telescope  about  two  vibrations  before  the  arranged 
time,  and  if  the  magnet  is  in  motion  he  observes  its  place  at  the  next  four  extreme 
{joints  of  vibration ;  and  the  mean  of  these  is  taken  as  for  the  declination-magnet. 
But  if  the  magnet  is  apparently  at  rest,  then  at  one  half-time  of  vibration  before  the 
arranged  time,  and  at  an  equal  interval  after  the  arranged  time,  the  reading  of  the 
scale  is  noted  ;  if  the  reading  continues  the  same  that  reading  is  adopted,  if  there  is 
a  slight  difference,  the  mean  is  taken.  The  times  of  observation  are  usually  l'\  3'", 
9'',  and  2P  of  Greenwich  mean  time. 

The  number  of  instances  in  1880  in  which  the  magnet  was  found  in  a  state  of 
vibration  is  very  small. 

A  thermometer,  the  stem  and  bulb  of  which  reach  considerably  below  the  attached 
scale,  is  so  planted  in  a  nearly  upright  position  on  the  magnet  box,  that  the  bulb 
projects  into  the  interior  of  the  box.  Readings  of  this  thermometer  are  usually 
taken  at  0'',  1",  2",  3",  9",  21",  22",  and  23''.  Its  index  error  is  insignificant.  Self- 
registering  maximum  and  minimum  thermometers  were  formerly  read  twice  daily, 
but  inconsequence  of  the  very  small  diurnal  range  of  temperature  these  observations 
have  not  been  continued. 


§  8.  PJwtographic  self-registering  Apparatus  for  Continuous  Record  of  Magnetic 

Vertical  Fo7'ce. 

The  concave  mirror  which  is  carried  by  the  vertical-force-magnet  is  4  inches  in 
diameter ;  its  mounting  has  been  described  in  the  last  article.  At  the  distance  of 
about  22  inches  from  that  mirror,  and  external  to  the  box,  is  the  horizontal  aperture, 
about  0"'"3  in  length  and  0'"-01  in  breadth,  carried  by  the  same  stone  block  which 
carries  the  supports  of  the  agate  planes.  The  lamp  which  shines  through  this 
aperture  is  carried  by  a  wooden  stand.  The  light  reflected  from  the  mirror  passes 
through  a  cylindrical  lens  with  its  axis  vertical,  very  near  to  the  cylinder  carrying 
the  photographic  paper,  and  finally  forms  a  well-defined  spot  of  light  on  the  cylinder 
of  paper,  at  the  distance  of  100"18  inches  from  the  mirror.  As  the  movements  of 
the  magnet  are  vertical,  the  axis  of  the  cylinder  is  vertical.  The  cylinder  is  about 
14^  inches  in  circumference,  being  of  the  same  dimensions  as  those  used  for  the 
declination  and  horizontal-force  magnets,  and  for  the  earth-currents.  The  forms  of 
the  exterior  and  interior  cylinders,  and  the  method  of  mounting  the  paper,  are  in  all 
respects  the  same  as  for  the  declination  and  horizontal-force   magnets ;   but   the 
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cylinder  is  supported  by  being  merely  planted  upon  a  circular  horizontal  plate  (its 
position  being  defined  by  fitting  a  central  hole  in  the  metallic  cap  of  the  cylinder 
upon  a  central  pin  in  the  plate),  which  rests  on  anti-friction  rollers  and  is  made  by 
chronometer-work  to  revolve  once  in  twenty-four  hours.  The  trace  of  the  vertical- 
force-magnet  is  on  the  west  side  of  the  cylinder. 

On  the  east  side,  the  cylinder  receives  the  trace  produced  by  the  barometer  (to  be 
described  hereafter).  A  pencil  of  light  from  tlie  lamp  which  is  used  for  the 
barometer  shines  through  a  fixed  aperture ;  and  by  a  system  of  prisms  and  a  small 
cylindrical  lens,  a  photographic  base-line  is  traced  upon  the  cylinder  of  paper,  similar 
to  that  on  the  cylinder  of  the  declination  and  horizontal-force  magnets. 

The  scale  for  the  ordinates  of  the  photographic  curve  of  vertical  force  is  thus 
computed.  Remarking  that  the  radius  which  determines  the  range  of  the  motion  of 
the  spot  of  light  is  double  the  distance  100"IS  inches,  and  is  therefore  =  200'36  inches, 

the  formula  used  in  the  last  section,  when  applied  to  ^^.j^^j^  verti"cal  force  ~  O'Ol,  gives 
value  of  division  =  200-36  X  tan.  dip  X  (-^  X  O'Ol.  Using  the  values  of  T,  T', 
and  of  dip,  given  on  page  xxx,  the  value  of  the  ordinate  of  the  photographic  curve 
for  ^^}p^:^l^-^  ^  0-01,  thus  obtained,  is,  for  the  year  1880,  3-292  inches.     With 

wliole  vertical  torce  •' 

this  value,  the  pasteboard  scale,  used  for  measuring  the  photographic  ordinates, 
has  been  prepared.  A  new  base  line  for  some  convenient  value  of  vertical  force  is 
then  laid  down  on  each  sheet  in  the  same  way  as  is  described  for  the  elements  of 
declination  and  horizontal  force. 


§  9.  Dippin(j  Needles,  and  Method,  of  observmrj  the  Magnetic  Dip. 

The  instrument  with  which  all  the  dips  in  the  year  1880  have  been  observed 
(excepting  during  the  month  of  March)  is  that  which,  for  distinction,  is  called  Airy's 
instrument.  It  is  mounted  on  a  stout  block  of  wood  in  the  Magnetic  Office  No.  7. 
The  following  description  will  probably  suffice  to  convey  an  idea  of  its  pecu- 
liarities : — 

The  form  of  the  needles,  the  form  of  their  axes,  the  form  of  the  agate  bearings, 
and  the  general  arrangement  of  the  relieving  apparatus,  are  precisely  the  same  as 
those  in  llobinson's  and  other  instruments.  But  the  form  of  the  observing  apparatus 
is  greatly  modified,  in  order  to  secure  the  following  objects : — 

I.  To  obtain  a  microscopic  view  of  the  points  of  the  needles,  as  in  tlie  instruments 
introduced  by  Dr.  Lloyd  and  General  Sir  E.  Habine. 

II.  To  possess  at  the  same  time  the  means  of  observing  the  needles  while  in  a 
state  of  vibration. 
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III.  To  hare  the  means  of  observing  needles  of  different  lengths. 

IV.  To  give  an  illumination  to  the  field  of  view  of  each  microscope,  directed  from 
the  side  opposite  to  the  observer's  eye,  so  that  the  light  may  enter  past  the  point  of 
the  needle  into  the  object  glass  of  the  microscope,  forming  a  black  image  of  the 
needle-point  in  a  bright  field  of  view. 

V.  To  give  facility  for  observing  by  day  or  night. 

With  these  views,  the  following  form  is  given  to  the  apparatus : — 

The  needle,  and  the  bodies  of  the  microscopes,  are  inclosed  in  a  squaj-e  box.  The 
base  of  the  box,  two  vertical  sides,  and  the  top,  are  made  of  gun-metal  (carefully 
selected  to  insure  its  freedom  from  iron)  ;  but  the  sides  parallel  to  the  plane  of 
vibration  of  the  needle  are  of  glass.  Of  the  two  glass  sides,  that  which  is  next  the 
observer  is  firmly  fixed;  it  is  hereafter  called  "the  graduated  glass-ijlate."  The 
other  glass  side  can  be  withdrawn,  to  open  the  box,  for  inserting  the  needle,  &c. 

An  axis,  whose  length  is  perpendicular  to  the  plane  of  vibration  of  the  needles, 
and  is  as  nearly  as  possible  in  the  line  of  the  axis  of  the  needle,  supported  on  two 
bearings  (of  which  one  is  cemented  in  a  hole  in  the  graduated  glass-plate,  the  other 
being  upon  a  horizontal  bar  near  to  the  agate  support  of  the  needle-axis),  carries  a 
transverse  arm,  about  11  inches  long,  or  rather  two  arms,  projecting  about  5i  inches 
on  each  side  of  the  axis.  Each  of  these  projecting  arms  carries  three  fixed  micro- 
scopes, adapted  in  position  to  the  lengths  of  the  needles  to  be  mentioned  shortly. 

The  microscope-tube  thus  carried  is  not  the  entire  microscope,  but  so  much  as 
contains  the  object-glass  and  the  field-glass.  Upon  the  plane  side  of  the  field-glass 
(which  is  turned  towards  the  object-glass),  a  series  of  parallel  lines  is  engraved  by 
etching  with  fluoric  acid.  The  object-glass  is  so  adjusted  that  the  image  of  the 
needle-point  is  formed  upon  the  plane  side  of  the  field-glass  ;  and  thus  the  parallel 
lines  can  be  used  for  observing  the  needle  in  a  state  of  vibration ;  and,  one  of 
them  being  adopted  as  standard,  the  lines  can  be  used  for  reference  to  the  graduated 
circle  (to  be  mentioned).  All  this  requires  that  there  be  an  eye-glass  also  for  the 
microscope. 

The  axis  of  which  we  have  spoken  is  continued  through  the  graduated  glass-plate, 
and  there  it  carries  another  transverse  arm  parallel  to  the  former,  and  generally 
similar  to  it,  in  which  are  fixed  three  sockets  and  eye-glasses.  Thus,  reckoning  from 
the  observer's  eye,  there  are  the  following  parts  : — 

(1.)  The  eye-glass. 

(2.)  The  graduated  glass-plate  (its  graduations,  however,  not  intervening  in  this 
part  of  the  glass,  the  graduated  circle  being  so  large  as  to  include,  within  its  circum- 
ference, all  the  microscopes). 
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(3.)  The  field-glass,  on  the  further  surface  of  which  the  parallel  lines  are 
engraved. 

(4.)  The  object-glass. 

(5.)  The  needle. 

(6.)  The  removeable  glass  side  of  the  box. 

(7.)  The  illuminating  reflector,  to  be  described  hereafter. 

The  optical  part  of  the  apparatus  being  thus  described,  wo  may  ]ivoeeed  to  speak 
of  the  graduated  circle. 

The  graduations  of  the  circle  (whose  diameter  is  about  9  j  inches)  are  etched  on 
the  inner  surface  of  the  graduated  glass-plate.  These  divisions  (as  well  as  the 
parallel  lines  on  the  field  glasses  of  the  microscopes)  are  beautifully  neat  and 
regular,  and  appear  to  be  superior  to  those  engraved  on  metal.  The  same  piece 
of  metal,  which  carries  the  transverse  arms  supporting  the  microscope  bodies, 
carries  also  two  arms  with  verniers  for  reading  their  graduations.  These  verniers 
(being  adapted  to  transmitted  light)  are  thin  plates  of  metal,  with  notches  instead  of 
lines.  The  reading  of  the  verniers  is  very  easy.  The  portion  of  the  axis  which  is 
external  to  the  graduated  glass-plate  (towards  the  observer),  and  which  has  there,  as 
already  stated,  two  arms  for  carrying  the  microscope  eye-glasses,  has  also  two  arms 
for  carrying  the  lenses  by  which  the  verniers  and  glass-plate  graduations  are  viewed. 
Tliese  four  arms  are  the  radii  of  a  circle,  which  can  be  fixed  in  position  by  a  clamp, 
attached  to  the  gun-metal  casing  of  the  graduated  glass-plate,  and  furnished  with 
the  usual  slow-motion  screw. 

The  entire  system  of  the  two  arms  carrying  the  microscope-bodies,  the  two  arms 
carrying  the  microscope  eye-glasses,  the  two  arms  carrying  the  verniers,  and  the  two 
arms  carrying  the  reading-glasses  for  the  verniers,  is  turned  rapidly  by  means  of  a 
button  on  the  external  side  of  the  graduated  glass-plate,  or  is  moved  slowly  by 
means  of  the  slow-motion  screw  just  mentioned. 

It  now  remains  only  to  describe  the  illuminating  apparatus.  On  the  outside  of 
the  removeable  glass  plate,  there  are  supports  for  the  axis  of  a  metallic  circle 
turning  in  a  plane  parallel  to  the  plane  of  needle-vibration.  This  circle  has  four 
slotted  radii,  which  support  eight  small  frames  carrying  prismatic  glass  reflectors, 
each  of  which  can  ttirn  on  an  axis  that  is  in  the  plane  of  the  circle  but  transverse 
to  the  radius.  Two  of  these  reflectors  are  for  the  purpose  of  sending  light  through 
the  verniers,  and  therefore  are  fixed  at  the  same  radial  distance  as  the  verniers ;  the 
other  six  are  intended  for  sending  light  past  the  ends  of  the  needles  through  the  six 
microscopes,  and  are  therefore  fixed  at  distances  corresponding  to  the  fixed  micro- 
scopes. The  circle  was  originally  turned  by  a  small  Avinch  near  the  observer's  hand ; 
at  present,  the  winch  is  removed,  as  its  axis  was  found  to  be  slightly  magnetic.  At 
each  observation,  it  is  necessary  to  turn  the  circle  which  carries  the  reflectors ;  but 
this  is  the  work  of  an  instant. 
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The  light  which  illuminates  the  whole  is  a  gas-burner,  in  the  line  of  the  axis  of 
rotation.  Its  rays  fall  upon  the  glass  prisms,  each  of  which,  turning  on  its  axis,  can 
be  adjusted  so  as  to  throw  the  reflected  light  in  the  required  direction. 

The  whole  of  the  apparatus,  as  thus  described,  is  planted  upon  a  horizontal  plate 
admitting  of  rotation  in  azimuth :  the  plate  is  graduated  in  azimuth,  and  verniera 
are  fixed  to  the  gun-metal  tripod  stand.  The  gas-pipe  is  led  down  the  central 
vertical  axis,  and  there  communicates  by  a  rotatory  joint  with  the  fixed  gas-pipes. 

The  needles  adapted  for  use  with  this  instrument  are — 

B„  a  plain  needle ^ 

B.,,  a  plain  needle ( 

T.        11,         11       .  ,      1-       -1 1    1      1  >each  g  inclies  lonff. 

iij,  a  loaded  needle  with  adjustible  load | 

B,,  a  needle  whose  plane  passes  through  the  axis  of  the  needlej 

C|,  a  plain  needle •\ 

Cj,  a  plain  needle I 

/-I       1      1    1         11       -.1      !•     ,-11    1     1  y each  6  inches  loiiR. 

U3,  a  loaded  needle  with  adjustible  load I  ° 

C„  a  needle  whose  plane  passes  through  the  axis  of  the  needle  J 

D|,  a  plain  needle "j 

D2,  a  plain  needle I 

_        11,         ,1       ■  1      ,•      .,  1    1     ,  > each  3  inches  long. 

1)3,  a  loaded  needle  with  adjustible  load  I 

D„  a  needle  whose  plane  passes  through  the  axis  of  the  needle  J 

The  needles  constantly  employed  are  Bj,  B^,  Cj,  Co,  Dj,  Do. 

In  discussing  carefully  the  observations  taken  with  this  instrument  (as  well  as 
with  other  dip-instruments),  great  trouble  was  sometimes  experienced  in  deter- 
mining the  zenith-point  (or  reading  of  the  vertical  circle  when  the  points  of  the 
needle  are  in  the  same  vertical).  To  remedy  this,  a  "  zenith-point-needle "  was 
constructed  by  Mr.  Simms,  which  has  since  been  used  as  need  required.  It  is  a 
flat  bar  of  brass;  with  pivots  similar  to  those  of  the  dip-needles;  and  Avith  three 
pairs  of  points  coi'responding  to  the  three  lengths  of  needles  used ;  loaded  at  one 
end  so  as  to  take  a  position  perfectly  definite  with  respect  to  the  direction  of 
gravity ;  observed  with  the  microscopes,  and  reversed  for  another  observation, 
exactly  as  the  dip-needles.  For  each  of  the  different  lengths  of  dip-needles,  the 
zenith-point  is  determined  by  observation  of  that  pair  of  points  of  the  zenith-poiut- 
needle  whose  interval  is  the  same  as  the  length  of  the  dip-needle. 

The  instrument  carries  two  levels,  one  parallel  to  the  plane  of  the  vertical  circle, 
the  other  at  right  angles  to  that  plane,  by  means  of  which  the  instrument  is  from 
time  to  time  adjusted  in  level.  The  readings  of  the  first-mentioned  level  have  for 
some  years  (since  1867)  been  recorded  at  each  separate  observation  of  dip,  and 
since  the  beginning  of  the  year  1875  these  observed  readings  have  been  regularly 
employed  to  correct  the  apparent  value  of  dip  for  the  small  outstanding  error  of  level. 
The  instrument  is  maintained  so  nearly  level  that  the  correction  usually  amounts  to 
a  few  seconds  of  arc  only. 

e  2 


xxxvi      Introduction  to  Greenwich  Magnetical  Observations,  1880.    - 

The  Dip  Instrument  and  all  the  needles  are  examined,  at  the  close  of  each  year, 
and  at  other  times  if  thought  desirable,  by  Mr.  Dover.  At  the  beginning  of  the 
year  1880  the  instnnnent  was  more  thoroughly  cleaned  than  for  some  years  pre- 
viously. After  its  restoration  the  observed  values  of  dip  appeared  to  be  small,  but 
observations  made  with  one  of  Mr.  Dover's  Dip  Circles,  No.  51,  having  four  needles, 
lent  by  Mr.  Dover  to  the  Eoyal  Observatory,  entirely  confirmed  the  results  given  by 
the  Airy  instrument.  In  the  month  of  May  1880  new  blocks,  Avhich  permit  the 
needles  to  be  held  firmly  in  position  whilst  being  magnetised  by  the  bars,  were 
suj)plied  by  Mr.  Dover. 

§  10.  Observations  fur  the  absulute  Measure  of  the  Ilorkontal  Force  of  Terrestrial 

Magnetism. 

In  the  spring  of  1861,  a  Unifilar  Instrument,  similar  to  those  used  in  and  issued 
by  the  Kew  Observatory,  was  procured  by  the  courteous  application  of  General  Sir 
Edward  Sabine,  from  the  makers,  Messrs.  J.  T.  Gibson  and  Son ;  and  after  having 
been  subjected  to  the  usual  examinations,  at  the  Kew  Observatory,  for  determination 
of  its  constants  (by  tlie  kindness  of  Professor  Balfour  Stewart),  was  mounted  at  the 
lloval  Observatory.  Observations  with  this  instrument,  which  is  mounted  on  a 
stout  block  of  wood  in  the  Magnetic  Office  No.  7.  were  commenced  on  1861.  June  11, 
and  the  instrument  is  still  in  use. 

The  deflected  magnet  (whose  use  is  merely  to  ascertain  the  proportion  which  the 
power  of  the  deflecting  magnet  at  a  given  distance  bears  to  the  power  of  terrestrial 
magnetism)  is  3  inches  long,  carrying  a  small  plane  mirror.  The  deflecting  magnet 
is  4  inches  long;  it  is  a  hollow  cylinder,  carrying  in  its  internal  tube  a  collimator, 
by  means  of  which  its  time  of  vibration  is  observed  in  another  apjjaratus.  The 
frame  which  supports  the  suspension-piece  of  the  deflected  magnet  carries  also  the 
telescope  directed  to  the  magnet-mirror;  it  rotates  round  the  vertical  axis  of  a 
horizontal  graduated  circle  whose  external  diameter  is  10  inches.  The  deflecting 
magnet  is  always  placed  on  the  east  or  west  side  of  the  deflected  magnet,  with  one 
end  towards  the  deflected  magnet.  In  the  reduction  of  the  observations,  the  precepts 
contained  in  the  skeleton  form  prepared  at  the  Kew  Observatory  have  received  the 
strictest  attention. 

The  following  is  the  explanation  of  the  method  of  reduction. 

The  distance  between  the  centers  of  the  deflected  and  deflecting  magnets  being 
known,  it  is  found  (from  ol)scrvations  made  at  Kew)  that  the  magnetism  of  the 
deflecting  magnet  is  so  altered  by  induction  that  the  following  multipliers  of  its 
magnetic  moment  ought  to  be  used  in  computing  the  Absolute  Force : — 

At  distiince  i  -o  foot,  factor  is  i  -oooSi 
I  "I  I  '00023 

I  '2  1  "OOOlS 


1  -3 

I  -00014 

'  '4 

1  -oooii 

I  -5 

1  -00009 
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The  correction  of  the  magnetic  power  for  temperature  i„  of  Fahrenheit,  reducing  all 
to  35°  of  Fahrenheit,  is 

o  •oooi3i26  (/o — 35)  -f-o '000000259  ('11 — •^^)' 

Aj  is  \  (distance)"  X  sine  deflection,  corrected  by  the  two  last-mentioned  quantities, 

Ai  -  A, 

for  distance  1  foot ;  A.,  is  the  similar  expression  for  distance  1  •  3  foot ;  P  is  .  _  ^1^  ; 

'       (1-3)" 

but  this  is  not  convenient  for  logarithmic  calculation,  especially  as  the  values  of  the 
logarithms  of  Ai  and  A..,  are,  in    the  calculation,  first  obtained.      The   difference 

A 

between  Ai  and  A.,  being  small,  (Log.  A.■^  —  Log.  A.,)  — ry-^  may  be  written  in  the 

numerator  in  place  of  Aj  —  Ao,  and  in  the  denominator  Aj  may  be  put  for  K.^. 
Making  these  changes,  P  =  (Log.  Ai  -  Log.  A.)  ^^.qq  2 x)raoAn\M^  "=  (^^S-  ^1  - 
Log.  Ao)  X  5*64.  A  mean  value  of  P  is  adopted  from  various  observations ;  then 
VI  being  the  magnetic  moment  of  the  deflecting  magnet,  and  X  the  Horizontal 
component  of  the  Earth's  magnetic  force,  we  have  ^=^1  ^  (  '  ~  t)  ^^^  smaller 
distance,  or  =  A^  x  M  —  frj^J  for  larger  distance.  The  mean  of  these  is  adopted  for 
the  true  value  of  j^. 

For  computing  the  value  of  mX  from  observed  vibrations,  it  is  necessary  to  know  K, 
the  moment  of  inertia  of  the  magnet  as  mounted.  The  value  of  log.  tt^K  furnished 
by  Professor  Stewart  is  1  '66073  at  temperature  30°,  and  1  -66109  at  temperature  90°. 
Then  putting  T  for  the  time  of  the  magnet's  vibration  as  corrected  for  induction, 
temperature,  and  torsion-force,  the  value  of  mX  is  =  ^ .  From  the  combination  of 
this  value  of  mX  with  the  former  value  of  ''^,  m  and  X  are  immediately  found.     In 

the  year  1878,  a  new  and  entirely  independent  determination  of  the  value  of  K  was 
made.     It  very  satisfactorily  confirmed  the  adopted  value. 

It  appears,  from  a  comparison  of  observations  given  in  the  Introduction  to  the 
Magndical  and  Meteorological  Observations,  1862,  that  the  determinations  with  the 
Old  Instrument  (in  use  to  1861)  ought  to  be  diminished  by  ,  jy  part,  to  make  them 
comparable  with  those  of  the  Kew  Hnifilar. 

The  computation  of  the  values  of  m  and  X  was,  to  the  year  1857,  made  in  refer- 
ence to  English  measure  only,  using  the  foot  and  the  grain  as  the  units  of  length 
and  weight ;  but,  for  comparison  with  foreign  observations  of  the  Absolute  Intensity 
of  Magnetism,  it  is  desirable  that  X  should  be  expressed  also  in  reference  to  Metric 
measure,  in  terms  of  the  millimetre  and  milligramme.  If  an  English  foot  be  supposed 
equal  to  a  times  the  millimetre,  and  a  grain  be  equal  to  /3  times  the  milligz-amme,  then 
it  is  seen  that,  for  the  reduction  of  ^,  and  mX  to  Metric  measure,  these  must  be 
multiplied  by  a''  and  a-0  respectively.     Hence  X-  must  be  multiplied  by  -,  and  X 
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by  A /'-•  Assuminc:  that  the  metre  is  equal  to  39'37079  inches,  and  the  gramme 
equal  to  15'432-iy  grains,  log-^/ '^  will  be  found  to  be  =  9'6637805,  and  the  factor 

for  reducing  the  English  values  of  X  to  Metric  values  will  be  0'46108  or  2.i^689-     The 

values  of  X  in  Metric  measure  thus  derived  from  those  in  English  measure  are  given 
in  the  proper  table.  The  value  of  X  is  sometimes  required  in  terms  of  the  centimetre 
and  gramme,  commonly  known  as  the  C.  G.  S.  unit  (centimotre-gramme-second  unit), 
and  values  in  terms  of  this  unit  are  obtained  by  dividing  those  referred  to  the 
millimetre  and  milligramme  by  10. 


§  11.  Explanation  of  the  Tables  of  Bes^iUs  of  the  Magiietical  Observations. 

The  resiilts  contained  in  this  section  (so  far  as  relates  to  the  three  magnetometers) 
are  founded  upon  or  derived  entirely  from  the  measures  of  the  ordinates  of  the 
Photographic  Curves,  and  refer  to  the  astronomical  day. 

Before  further  discussing  the  records,  the  first  step  usually  taken  is  to  divide  the 
days  of  observation  into  two  groups ;  in  one  of  which  the  magnetism  was  generally 
80  tranquil  that  it  appeared  proper  to  use  those  days  for  determination  of  the  laws  of 
diurnal  inequality  ;  while  in  the  other  group  the  movements  of  the  magnetic  instru- 
ments were  so  violent,  and  the  photographic  curves  traced  by  them  so  irregular,  that 
it  appeared  impossible  to  employ  them,  except  by  the  exhibition  of  every  motion  of 
the  magnet  during  the  day.  A  similar  division  into  groups  had  been  made  in  two 
Memoirs  printed  in  the  T'liUosophiral  Transactions.  In  the  year  1880  there  are  three 
days  exhibiting  practically  the  amount  of  irregulai'ity  which  had  been  considered  as 
defining  the  class  of  Days  of  Great  Disturbance  in  the  Memoirs  mentioned.  These 
days  are  August  12,  13,  and  November  3.  There  is  lesser  but  noteworthy  dis- 
turbance also  on  August  10,  11,  and  November  2. 

Separating  the  days  of  great  disturbance,  the  photographic  sheets  for  the 
remaining  generally  tranquil  days,  including  those  for  August  10,11,  and  Novem- 
ber 2,  were  thus  treated  : — Through  each  photographic  curve  a  pencil  line  was  drawn, 
representing,  as  well  as  could  be  judged,  the  general  form  of  the  curve  without 
its  petty  irregularities.  The.se  pencil  curves  only  were  then  used ;  and  their 
ordinates  were  measured,  with  the  proper  pasteboard  scales,  at  every  hour. 
These  measures  being  entered  in  a  form  having  double  argument,  the  vertical 
argument  ranging  through  the  24  hours  of  the  astronomical  day,  and  the  horizontal 
argument  through  the  days  of  a  calendar  month,  the  means  of  the  numbers  standing 
in  the  vertical  columns  give  the  mean  daily  value  of  the  element,  and  the  means 
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of  the  numbers  in  tho  liorizontal  columns  the  mean  monthly  value  at  each  hour  of 
the  day. 

The  temperature  of  the  magnetometers  was  maintained  in  so  great  uniformity 
through  each  day  that  the  final  determination  of  the  diurnal  inequalities  of  horizontal 
and  vertical  force  should  possess  great  exactitude,  although,  in  regard  to  vertical 
force,  the  magnitude  of  the  temperature  co-efficient  introduces  an  element  of  some 
uncertainty.  It  was,  however,  impossible  to  maintain  similar  uniformity  of  tempera- 
ture through  all  the  seasons.  Following  the  general  principle  adopted  in  recent 
years,  the  results  are  given  uncorrected  for  temperature ;  corresponding  tables  of 
mean  temperature  being  now  in  all  cases  added.  It  is  deemed  best  that,  in  the 
yearly  volumes,  the  results  should  be  thus  given,  as  more  easily  admitting  of 
independent  examination.  When,  as  is  done  from  time  to  time,  the  results  for 
series  of  years  are  collected  for  general  discussion,  the  temperature  corrections  are 
duly  taken  into  account. 

In  regard  to  the  measurement  of  ordinates  on  disturbed  days,  including  both 
those  of  greater  and  lesser  disturbance,  it  is  only  necessary  to  explain  that  the 
assistant  charged  with  the  translation  of  the  curve-ordinates  into  numbers,  re- 
marking the  salient  points  of  the  curve,  or  the  points  which  if  connected  by  straight 
lines  would  produce  a  polygon  not  sensibly  differing  from  the  photographic  curve, 
applies  to  each  of  these  the  scale  proper  for  the  element  under  consideration :  the 
position  of  the  scale  on  the  time-scale  determines  the  time,  and  the  reading  of  the 
scale  for  the  point  of  the  photographic  curve  gives  the  quantity,  which  is  to  be 
applied  to  the  value  of  the  new  base-line.  The  ordinate-reading  so  formed  is 
printed  without  alteration  in  the  Tables.  The  temperatures  referring  to  the  measures 
of  Horizontal  Force  and  Vertical  Force  on  days  of  disturbance  are  given  on  the 
right-hand  page  of  the  section.  As  before,  it  is  to  be  understood  that  the  indica- 
tions for  Horizontal  Force  and  Vertical  Force  are  not  corrected  for  temperature. 

It  has  been  the  custom,  in  preceding  volumes,  to  exhibit  the  varying  Declination 
in  the  sexagesimal  divisions  of  the  circle,  and  the  variable  parts  of  the  Horizontal 
Force  and  the  Vertical  Force,  in  terms  of  the  whole  Horizontal  Force  and  whole 
Vertical  Force  respectively.  This  custom  is  still  retained ;  but  since  the  year  1872 
an  addition  has  been  made,  carrying  out  the  principle  suggested  by  C.  Chambers,  Esq., 
Superintendent  of  the  Colaba  Observatory,  Bombay,  that  all  the  variable  inequalities 
should  be  expressed  in  terms  of  Gauss's  Magnetic  Unit.  In  applying  this  principle, 
reference  is  made  to  metrical  units  of  measure  and  weight  instead  of  British  units ; 
a  change  from  the  first  proposal,  which,  it  is  believed,  has  received  the  assent  of 
Mr.  Chambers.  The  formulfe  for  converting  the  original  numbers  into  the  new 
numbers  are  the  following : — 

Variations  of  H.  F.  in  meti'ical  measui'e  Variation  in  former  measure 

H.  F.  in  metrical  measure  ~  Whole  value  in  former  measure 
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from  which, 

,,    .     .         ,,,  ,,  ■     ,  H.  F.  metrical  .  .     . 

variation  of  H.  t.  inetncal    =    „ Trr-     x    torraer  variation. 

iormer  H.  r. 

The  mean  value,  for  the  year,  of  Farmer  lO^  ~  1"804;  and  this  therefore  is  the  factor 
to  be  employed  for  transformation. 
Similarly, 

,,     .     .  .  ,T  ^  •     >  V.  F.  metrical  .  .     . 

Varmlioii  ot  V.  F.  luetncal   =     ,-, jr  ,,     x    former  variation. 

termer  V.  i". 

The  Former  V.  F.  (in  the  same  manner  as  Former  H.  F.)  =  1 ;  but  the  V.  F.  metrical 
=  H.  F.  metrical  x  tan.  dip.  The  factor  is  therefore  1-804  X  tan.  67^  35'.  37" 
=  4-3754. 

The  values  given  in  Tables  VIII.  and  XIII.  and  at  the  bottom  of  the  left-hand 
page  in  the  section  of  disturbed  days  for  the  adopted  zeros  (in  metrical  units) 
of  the  variable  forces,  are  formed  by  multiplying  0-8G00  and  0-9600  (the  adopted 
zeros  in  the  former  expressions)  by  these  factors  respectively. 

For  Variation  of  Declination,  expressed  in  minutes,  the  metrical  factor  is 
1-804  X  sin.  1'  =  0-0005248. 

The  measures  as  referred  to  the  metrical  unit  (millimetre-milligramme-second), 
are  converted  into  measures  on  the  centimetre-gramme-second  (C.  G.  S.)  system  by 
dividing  by  10. 

In  preceding  years,  allusion  has  been  made  to  the  occasional  dislocations  of  the 
curve  of  Vertical  Force.     No  such  dislocation  has  occurred  during  the  year  1880. 

On  examining  the  monthly  values  of  Vertical  Force  in  each  year  since  the  mount- 
ing of  the  Vertical  Force  Magnet  which  has  been  used  since  1865,  it  is  remarked 
that  the  value  for  each  December  is  less  than  that  for  the  preceding  January  by 
about  J- Jo  part  of  the  whole :  a  quantity  far  greater  than  the  change  deduced  from 
the  combination  of  Dip  and  Absolute  Horizontal  Force.  This  is  undoubtedly  caused 
by  gradual  diminution  of  the  power  of  the  magnet ;  its  determination  is  supported 
by  the  increase  in  the  time  of  horizontal  vibration. 

In  the  Tables  of  Kesults  of  Observations  of  the  Magnetic  Dip.  the  result  of  each 
separate  observation  of  Dip  with  each  of  the  six  needles  in  ordinary  use  is  given,  and 
also  the  concluded  monthly  and  yearly  values  for  each  needle. 

The  table  giving  the  results  of  the  observations  for  Absolute  Measure  of  Horizontal 
Force  requires  no  particular  explanation. 

§  12.   Wires  and  Photographic  self-registering  Apparatus  for  continuous  Record  of 
Spontaneous  Terrestrial  Galvanic  Currents. 

In  order  to  obtain  an  exhibition  of  the  spontaneous  galvanic  currents  which  in  some 
measure  are  almost  always  discoverable  in  the  earth,  and  which  occasionally  are  very 
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powerful,  it  was  necessary  to  extend  two  insulated  wires  from  an  earth  connexion  at 
the  Royal  Observatory,  in  two  directions  nearly  at  right  angles  to  each  other,  to 
considerable  distances,  where  they  would  again  make  connexion  with  the  earth.  By 
the  kindness  of  the  Directors  of  the  South  Eastern  Railway  Company,  to  whom  the 
Royal  Observatory  has  on  several  occasions  been  deeply  indebted,  two  connexions 
were  made  in  the  year  1862  ;  one  to  a  station  near  Dartford,  and  the  other  to  a 
station  near  Croydon,  the  wires  passing  from  the  Royal  Observatory  to  the  Greenwich 
Railway  Station,  and  thence  along  the  lines  of  the  South-Basteru  Railway.  These 
circuits  remained  in  use  until  the  end  of  the  year  1867.  Experience  having  shown 
that  a  much  smaller  separation  of  earth  plates  would  suffice,  and  it  appearing 
that  advantage  might  arise  from  making  the  two  earth  connexions  for  each  circuit 
on  opposite  sides  of,  and,  as  nearly  as  might  be,  equi-distant  from  the  Observatory, 
positions  for  earth  plates  were  selected  at  Angerstein  Wharf  (on  the  bank  of  the 
river  Thames)  and  Lady  Well  for  one  circuit,  and  at  the  Morden  College  end  of 
the  Blackheath  Tunnel,  and  the  North  Kent  East  Junction  of  the  South-Bastern 
Railway,  for  the  other  circuit.  These  new  circuits  were  brought  into  use  in 
August  1868.  The  wires  pass,  as  before,  from  the  Royal  Observatory  to  the 
Greenwich  Railway  Station,  and  thence  along  the  lines  of  the  South-Eastern  Railway 
to  the  respective  earth  plates.  In  this  arrangement  there  is  of  course  no  earth 
connexion  at  the  Observatory.  The  direct  distance  between  the  earth  plates  of 
the  Angerstein  Wharf — Lady  Well  circuit  is  3  miles,  the  azimuth  of  the  line 
(reckoning  from  astronomical  north  towards  east)  being  32°  ;  in  the  Blackheath — 
North  Kent  Bast  circuit  the  corresponding  distance  is  2|  miles,  and  the  azimuth  116°. 
The  actual  lengths  of  wire,  in  the  circuitous  courses  which  the  wires  necessarily  take, 
are  about  1\  miles  and  5  miles  respectively.  The  identity  of  the  Observatory  ends 
of  the  four  branches  is  tested  from  time  to  time  as  may  appear  necessary.  In 
1880  August,  in  consequence  of  temporary  defects  in  the  wires,  the  Lady  Well  and 
North  Kent  East  branches  were  discarded,  and  the  Angerstein  Wharf  and  Blackheath 
branches  connected,  at  the  Observatory,  each  to  an  independent  earth,  and  these 
circuits  remained  in  use  during  the  rest  of  the  year. 

For  measuring  and  recording  the  strength  of  the  two  earth  currents  there  is 
included  in  each  circuit  at  the  Royal  Observatory  a  horizontal  galvanometer  having 
its  magnet  suspended  by  a  hair.  In  each  galvanometer  coil  there  are  150  turns  of 
No.  29  copper  wire,  or  300  turns  in  the  double  coil  of  each  instrument.  For  obtain- 
ing photographic  record  the  galvanometer  magnet  carries  below  itself  a  small  plane 
mirror  on  which  the  light  of  a  gas  lamp,  passing  through  a  small  aperture,  falls  :  the 
divergent  pencil  is  converted  into  a  convergent  pencil  by  refraction  through  crossed 
cylindrical  lenses,  one  with  axis  vertical  before  the  pencil  reaches  the  mirror,  and 
one  with  axis  horizontal  where  the  pencil  is  received  from  the  mirror.  Thus  a  spot 
of  light  is  formed  upon  the  photographic  paper  of  the  revolving  cylinder  in  the  same 
Greenwich  Magnetical  and  MiiTEOKOi.oGiCAL  Obsekvaxions,  1880,  / 
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way  as  for  the  imignctic  registers.  The  two  eartli-current  registers  are  made  on 
opposite  sides  of  the  same  cylinder,  and  upon  different  parts  of  the  sheet,  one  gas 
light  serving  for  both  registers. 

A  portion  of  a  zero-line  for  either  record  is  obtained  at  any  time  by  simply 
breaking  the  galvanic  communication. 

The  photograph  records  were  regularly  made,  with  the  wires  in  the  first  position, 
from  1865,  March  15,  to  the  end  of  1867.  Fifty-three  days,  on  Avhich  tlie  magnetic 
disturbances  were  active,  were  selected  for  special  examination ;  and  for  these  the 
equivalent  galvanic  currents  in  the  north  and  west  directions  were  computed,  and 
their  effects  in  producing  apparent  magnetic  disturbances  in  the  west  and  north 
directions  were  inferred.  They  correspond  almost  exactly  with  those  indicated  by 
the  magnetometers.  Then  the  records  for  all  the  days  of  tranquil  magnetism  were 
reduced  in  the  same  manner,  not  for  comparison  with  the  magnetometer-results,  but 
for  ascertaining  the  diurnal  laws  of  the  galvanic  currents.  These  laws  were  found 
to  be  very  different  from  the  laws  of  magnetic  diurnal  inequalities.  These  discussions 
have  been  communicated  to  the  Royal  Society  in  two  papers,  printed  respectively  in 
the  Philosophical  Transactions  for  1868  and  1870. 

The  records  with  the  earth  connexions  in  the  new  positions  have  been  regularly 
inade  since  1868,  August  20,  but  have  not  yet  been  discussed. 

§  13.  Standard  Barometer. 

The  Barometer  is  a  standard,  by  Newman,  mounted  in  1840.  It  is  fixed  on  the 
South  wall  of  the  "West  arm  of  the  Magnetic  Observatory.  The  tube  is  0'"'565  in 
diameter ;  the  cistern  is  of  glass.  The  depression  of  the  mercury  due  to  capillary 
attraction  is  0"'"002,  but  no  correction  is  on  this  account  applied.  The  graduated 
scale  which  measures  the  height  of  the  mercury  is  made  of  brass,  and  to  it  is  affixed 
a  brass  rod,  passing  down  the  inside  of  one  of  the  upright  supports,  and  terminating 
in  a  conical  point  of  ivory ;  this  point  in  observation  is  made  just  to  touch  the 
surface  of  the  mercury  in  the  cistern,  and  the  contact  is  easily  seen  by  the  reflected 
and  the  actual  point  appearing  just  to  meet  each  other.  The  rod  and  scale  are 
made  to  slide  up  and  down  by  means  of  a  slow-motion  screw.  The  scale  is  divided 
to  0'"-05. 

The  vernier  subdivides  the  scale  divisions  to  0"''002 ;  it  is  moved  by  a  slow-motion 
screw,  and  in  observation  is  adjusted  so  that  the  ray  of  light,  passing  under  the  back 
and  front  of  the  semi-cylindrical  plate  carried  by  the  vernier,  is  a  tangent  to  the 
highest  part  of  the  convex  surface  of  the  mercury  in  the  tube. 

At  the  bottom  of  the  instrument  are  three  screws,  turning  in  the  fixed  part  of  the 
support,  and  acting  on  the  piece  in  which  the  lower  pivot  of  the  barometer-frame 
turns,  for  adjustment  to  verticality :  this  adjustment  is  examined  occasionally. 
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Tlic  readings  of  this  l^arometer,  until  1860,  August  20''.  0'',  arc  considered  to  be 
coincident  with  those  of  the  Royal  Society's  flint-glass  standard  barometer.  On  that 
day  a  change  was  made  in  the  barometer.  It  had  been  remarked  that  the  slow- 
motion-screw  at  the  bottom  of  the  sliding  rod  (for  adjusting  the  ivory  point  to  the 
surface  of  the  mercury  in  the  cistern)  was  partly  worn  away :  and  on  August  20  the 
sliding  rod  was  removed  from  the  barometer  by  Mr.  Zambra  to  remedy  this  defect. 
It  was  restored  on  1866,  August  30''.  3''.  Before  the  removal  of  the  sliding  rod, 
barometric  comparisons  had  been  made  with  a  standard  barometer  the  property  of 
Messrs.  Murray  and  Heath,  and  with  two  barometers,  Negretti  and  Zambra,  Nos.  640 
and  647.  While  the  sliding  rod  of  the  Greenwich  standard  was  removed,  Negretti 
and  Zambra  647  was  used  for  daily  observations.  After  the  new  equipment  of  the 
standard  barometer,  another  series  of  comparisons  with  the  same  barometers  was 
made :  from  which  it  was  found  (the  three  auxiliaries  giving  accordant  results)  that 
the  readings  of  the  barometer,  in  its  new  state,  required  a  correction  of  — 0'"-006. 
This  correction  has  been  applied  to  every  observation  commencing  with  that  at  1866, 
August  30".  9"^. 

In  the  spring  of  the  year  1877  an  elaborate  comparison  of  the  Standard  Barometers 
of  the  Greenwich  and  Kew  Observatories  was  made  under  the  direction  of  the  Kew 
Committee.  (See  Proceedings  of  the  Boyal  Society,  vol.  27,  page  76.)  Mr.  Whipple, 
Superintendent  of  the  Kew  Observatory,  brought  four  barometers  to  Greenwich  on 
three  separate  occasions.  The  result  of  a  large  number  of  comparisons  showed  that 
the  diiFerence  between  the  Greenwich  and  Kew  standards  does  not  exceed  0-001 
inch.     In  this  is  of  course  included  the  above-mentioned  correction  of  — 0'"-006. 

The  height  of  the  cistern  above  the  mean  level  of  the  sea  is  159  feet.     This 

element   is   founded   upon   the   determination   of   Mr.    Lloyd,    in    the   PliUosophical 

■  Transactions,  1831 ;  the  elevation  of  the  cistern  above  the  brass  piece  inserted  in 

a  stone  in  the  transit-room,  now  the  Astronomer  Eoyal's  official  room  (to  which 

Mr.  Lloyd  refers),  being  5'''.  2'". 

The  barometer  has  usually  been  read  at  21'\  0'',  3'',  9''  (astronomical),  and  corrected 
by  application  of  the  index  error  given  above.  Every  reading  has  been  reduced  to 
the  reading  which  would  have  been  obtained  at  the  temperature  32°  of  the  mercury, 
and  corrected  for  expansion  of  the  brass  scale,  by  application  of  the  correction  given 
in  Table  II.  (pages  82  to  87)  of  the  "  Report  of  the  Committee  of  Physics  "  of  the 
Royal  Society.  For  immediate  use  the  mean  of  the  reduced  readings  has  then  been 
taken  for  each  civil  day,  and  finally  converted  into  mean  daily  reading,  by  application 
of  the  correction  inferred  from  Table  XIV.  of  the  "  Reduction  of  Greenwich 
Meteorological  Observations,  1847-1873."  These  results  do  not  appear  in  the  present 
volume,  but  results  deduced  from  the  photographic  records,  as  will  be  further  on 
mentioned  (in  §  25). 

In  the  printed  record  of  the  barometrical  and  all  other  meteorological  observations, 
the  day  is  to  be  understood,  generally,  as  defined  in  civil  reckoning. 

/2 
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§  14.  Photographic  self-registering  Apparatus  for  continiunis  Record  of  tJw  Readings  of  the 

Barometer-. 

Tlic  Photograpliic  self-registering  Apparatus  for  continiious  Record  of  Magnetic 
Vertical  Force  is  furnished  (as  has  been  stated)  with  a  vertical  cylinder  covered  with 
pliotographic  paper  and  revolving  in  24  hours.  North  of  the  surface  of  this  cylinder, 
at  the  distance  of  about  30  inches,  is  a  large  syphon  barometer,  the  bore  of  the 
upper  and  lower  extremities  of  its  arms  being  about  1  •  1  inch.  A  glass  float,  for 
which  at  the  beginning  of  the  year  1879  a  metallic  float  was  substituted,  partly 
immersed  in  the  mercury  of  the  lower  extremity  is  partially  supported  by  a  counter- 
poise acting  on  a  light  lever,  leaving  a  definite  part  of  the  weight  of  the  float  to  be 
supported  by  the  mercury.  This  lever  is  lengthened  to  carry  a  vertical  plate  of 
opaque  mica  having  a  small  horizontal  slit,  whose  distance  from  the  fulcrum  is 
nearly  eight  times  the  distance  of  the  point  of  attachment  of  the  float  wire,  and 
whose  movement,  therefore,  is  nearly  four  times  the  movement  of  the  column  of  a 
cistern-barometer.  Through  this  slit  the  light  of  a  lamp,  collected  by  a  cylindi'ical 
lens,  shines  upon  the  photographic  paper.  The  barometer  rests  on  a  platform 
which  can  be  raised  or  lowered  by  a  screw,  so  as  to  bring  the  photographic  trace  to 
a  convenient  part  of  the  sheet.  As  regards  the  efiect  of  temperature,  it  will  be 
understood,  from  the  construction  of  the  apparatus,  that  the  record  is  influenced  only 
by  the  expansion  of  the  column  of  mercury  (about  4  inches  in  length)  in  the  lower 
tube  of  the  barometer ;  and  from  this  circumstance,  in  combination  with  the  near 
uniformity  of  temperature  maintained  in  the  basement,  no  perceptible  eff"ect  is 
produced  on  the  register. 

The  scale  of  time  is  established  by  means  of  occasional  interruptions  of  the  light, 
and  the  scale  of  measure  by  comparison  of  observed  variations  of  the  standard 
barometer  with  the  corresponding  difTerences  of  the  photographic  ordinates.  A  new 
base  line  for  some  convenient  value  of  barometer  reading  is  then  laid  down  on  each 
sheet,  in  the  same  way  as  for  the  various  magnetic  elements. 

This  barometer  was  brought  into  use  in  1848,  but  its  indications  were  not  satis- 
factory till  the  mercury  was  boiled  in  the  tube  by  Messrs.  Negretti  and  Zambra  on 
1853,  August  18,  since  which  time  they  have  appeared  unexceptionable. 

A  discussion  of  the  photographic  records  of  the  Barometer  from  1854  to  1873  is 
published  in  the  "  Reduction  of  Greenwich  Meteorological  Observations,  1847-1873." 


§  15.  Tltermomefers  for  ordinary  Observation  of  the  Temperaturp  of  thf  Air  and  of 

Evaporation. 

The  Dry-Bull)  Tlienuometcr,  the  Wet-Bull)  Thcrmometci-.   the  Maximum  Self- 
Registering  Thermometers,  both   dry  and  wet.  and  the  Minimum  Self-Registering 
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Maximum  and  Minimum  Thermometers. 

Thermometers,  dry  and  wet,  for  determination  of  the  temperature  of  the  air  and 
of  evaporation,  are  mounted  on  a  revolving  frame  whose  fixed  vertical  axis  is  planted 
in  the  ground.  From  the  year  1846  to  1863  the  post  forming  the  vertical  axis  was 
about  23  feet  south  (astronomical)  of  the  S.W.  angle  of  the  south  arm  of  the  Mag- 
netic Observatory  ;  in  1863  it  was  moved  to  its  present  position,  about  35  feet  south 
(astronomical)  of  the  S.W.  angle.  A  frame  revolves  on  this  post,  consisting  of  a 
horizontal  board  as  base,  of  a  vertical  board  projecting  upwards  from  it  connected 
with  one  edge  of  the  horizontal  board,  and  of  two  parallel  inclined  boards  (separated 
about  three  inches)  connected  at  the  top  with  the  vertical  board,  and  at  the  bottom 
with  the  other  edge  of  the  horizontal  board.  The  outer  inclined  board  is  covered 
with  zinc.  The  air  passes  freely  between  all  these  boards.  In  September  of  the  year 
1878  some  small  additions  were  made,  mainly  with  the  object  of  better  protecting  the 
thermometers  from  the  influence  of  radiation. 

The  dry  and  wet-bulb  thermometers  are  attached  to  the  outside,  and  near  the 
center  of  the  vertical  board ;  their  bulbs  are  about  4  feet  above  the  ground  and  pro- 
jecting from  2  inches  to  3  inches  below  the  horizontal  board.  The  maximum  and 
minimum  thermometers  for  air  are  placed  towards  one  vertical  edge,  and  those  for 
evaporation  towards  the  other  vertical  edge,  with  their  bulbs  at  almost  the  same 
level,  and  near  to  those  of  the  dry  and  wet-bulb  thermometers.  Above  the  thermo- 
meters is  a  small  projecting  roof  to  protect  them  from  rain.  The  frame  is  always 
turned  with  the  inclined  side  towards  the  sun.  It  is  presumed  that  the  thermometers 
are  thus  sufficiently  protected. 

The  graduations  of  all  the  thermometers  used  in  the  Royal  Observatory  since  the 
year  1840  rest  fundamentally  upon  those  of  a  Standard  Thermometer,  the  property 
of  Mr.  Glaisher,  which  derives  its  authority  from  comparison  with  original  thermo- 
meters constructed  by  the  late  Rev.  R.  Sheepshanks  about  the  years  1840-1843,  in 
the  course  of  his  preparations  for  the  construction  of  the  National  Standard  of 
Length.  The  whole  of  the  radical  determinations  of  Freezing  Point,  Boiling  Point, 
and  Subdivision  of  Volume  of  Tube,  were  made  by  Mr.  Sheepshanks  with  the  utmost 
care:  it  is  believed ' that  these  were  the  first  original  thermometers  that  had  been 
constructed  in  England  for  many  years.  This  thermometer  continued  to  be  the 
standard  of  reference  until  June  of  the  year  1875. 

By  the  kindness  of  the  Kew  Committee  of  the  Royal  Society,  a  new  Kew  Standard 
Thermometer,  No.  515,  was,  in  the  year  1875,  supplied  to  the  Royal  Observatory ; 
and,  commencing  with  the  month  of  July  of  that  year,  all  thermometers  have  been 
compared  with  the  new  standard,  which  will  hereafter  be  referred  to  as  the  R.  0. 
standard. 

In  order  to  determine  whether  any  sensible  difference  exists  between  the  indications 
of  Mr.  Glaisher's  standard  and  those  of  the  R.  0.  standard,  the  errors  of  all  ther- 
mometers that,  in  the  year  1875,  had  been  recently  referred  to  both  standards,  were 
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collected  for  comparison.  The  details  of  this  comparison  will  be  found  in  tlie 
Introduction  to  the  Magnetical  and  Meteorological  Observations  for  1875,  page  xlfoiii. 
The  result  arrived  at  was  that  the  standards  were  practically  identical. 

The  Dry-Bulb  and  Wet-Bulb  thermometers  are  by  Negretti  and  Zambra, 
No.  45354  as  dry-bulb  and  No.  45355  as  wet-bulb.     They  require  no  correction. 

The  self-registering  thermometers  for  temperature  of  air  and  evaporation  are  by 
Negretti  and  Zambra.  The  construction  of  the  thermometers  for  maximum  tem- 
perature is  as  follows.  There  is  a  small  detached  piece  of  glass  in  the  tube,  at  the 
bent  part  (near  the  bulb),  through  which  the  piece  of  glass  cannot  pass  down.  The 
column  of  mercury  in  rising  is  forced  through  the  contraction  produced  by  the  piece 
of  glass ;  but  in  falling  it  is  unable  to  pass  the  glass,  and  the  lower  mass  of  mercury 
descends  into  the  bulb,  leaving  a  vacant  space  below  the  glass,  and  a  portion  of  the 
mercury  above  it.  The  piece  of  glass  operates  as  an  cfRcicnt  valve.  The  thermo- 
meter used  for  maximum  temperature  of  the  air  was  No.  8527  ;  it  required  a  sub- 
tractive  correction  of  0°'9.  The  maximum  wet-bulb  thermometer  was  No.  44285 ; 
it  required  correction  as  follows  : — 

c  O 

lielow      55 o  ■  o 

Above     55 subtrnct  o  •  i 

Th(^  tliermoraeters  for  minimum  temperature  are  alcoliol  thermometers  (on 
Entherford's  principle).  A  sliding  glass  index  allows  the  alcohol  in  rising  to  jjass 
above  it,  but  is  drawn  down  by  the  peculiar  action  of  the  bounding  surface  of  the 
fluid  when  it  sinks.  The  readings  of  that  for  minimum  temperature  of  the  air. 
No.  4386,  required  no  correction.  The  minimum  wet-bulb.  No.  3627,  required  an 
additive  correction  of  0°'9. 

The  eye-readings  of  the  dry-bulb  and  wet-bulb  thermometers  have  usually  been 
taken  at  the  hours  (astronomical  reckoning)  21'',  0'\  3'',  9'',  and  corrected  by  apj^li- 
cation  of  the  corrections  already  given.  For  immediate  use  the  means  of  the 
corrected  readings  of  the  dry-bulb  and  wet-bulb  thermometers  Jiave  been  taken  and 
converted  into  mean  daily  readings,  by  the  application  of  a  correction  inferred  from 
Table  LI.  of  the  "  Reduction  of  Greenwich  Meteorological  Observations,  1847-73." 
but  the  results  do  not  appear  in  this  volume,  the  photographic  records  being  now 
employed,  as  will  be  further  on  explained  (in  §  25). 


§  16.  Photographic  self-registering  Apimratus  for  continuous  Record  of  the  Iicadiiigs  of  the 
Dr)/-Biill)  and  Wet-Ihillt  Thermonu'ters. 

About  28  feet  south  (magnetic)  of  the  south-east  angle  of  the  south  arm  of  the 
Magnetic  Observatory,  and  about  25  feet  east  of  the  thermometers  for  cye-observa- 
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tions,  is  an  open  shed  10  ft.  G  in.  square,  standing  upon  posts  8  feet  high,  under 
which  are  placed  the  photogra})hic  thermometers,  the  dry-bulb  thermometer  towards 
the  east,  and  the  wet-bulb  thermometer  towards  the  west.  The  bulbs  of  the 
thermometers  are  8  inches  in  length,  and  0-4  inch  internal  bore,  and  their  centers 
are  about  4  feet  above  the  ground.  The  bulb  of  the  thermometer  employed  as 
wet-bulb  is  covered  with  muslin  throughout  its  whole  length,  which  is  kept  moist 
by  means  of  capillary  passage  of  water  along  cotton  wicks  leading  from  a  vessel 
filled  with  water. 

There  are  small  adjustments  admitting  the  raising  or  dropping  of  the  thermo- 
meters, so  that  the  register  of  their  changing  readings  may  fall  on  a  convenient  part 
of  the  paper.  The  thermometer  frames  are  covered  by  plates  having  lono-itudinal 
apertures,  so  narrow,  that  any  light  which  may  pass  through  them  is  com]3letelv,  or 
almost  completely,  intercepted  by  the  broad  flat  column  of  mcrcuiy  in  the  thermo- 
meter-tube. Across  these  plates  a  fine  wire  is  placed  at  every  degree  ;  those  at  the 
decades  of  degrees,  and  also  those  at  32°,  52°,  and  72°,  being  coarser  than  the  others. 
A  gas  lamp  is  placed  about  9  inches  from  each  thermometer  (east  of  the  dry  bulb 
and  west  of  the  wet  bulb),  and  its  light,  condensed  by  a  cylindrical  lens,  whose  axis 
is  vertical,  shines  through  the  thermometer-tube  above  the  surface  of  the  mercury, 
and  forms  a  well-defined  line  of  light  upon  the  photographic  paper,  which  is  wrapped 
around  the  cylinder.  The  axis  of  this  cylinder  is  vertical ;  its  mounting  is  in  aU 
respects  similar  to  that  of  the  Vertical  Force  cylinder.  As  the  cylinder,  covered 
with  photographic  paper,  revolves  under  the  light,  which  passes  through  the  thermo- 
meter-tube, it  receives  a  broad  sheet  of  photographic  trace,  whose  breadth  (in  the 
direction  of  the  axis  of  the  cylinder)  varies  with  the  varying  height  of  the  mercury 
in  the  thermometer-tube.  Parts  of  the  light  in  its  passage  are  intercepted  by  the 
wires  placed  across  the  tube  at  every  degree,  and  there  are,  therefore,  left  upon  the 
paper  corresponding  lines  in  which  there  is  no  photogenic  action.  In  consequence 
of  a  want  of  complete  uniformity  in  different  parts  of  the  photographed  scales,  owino- 
to  inequality  in  the  bore  of  the  tube  in  both  thermometers,  new  thermometers  with 
better  tubes  were  prepared  by  Messrs.  Negretti  and  Zambra,  and  mounted  on  1S78, 
November  1.     By  this  means  the  scales  on  the  paper  were  rendered  quite  uniform. 

The  cylinder  was  at  first  made  to  revolve  in  48  hours ;  the  daily  photographic 
traces  of  the  two  thermometers  were  thus  simultaneously  registered  on  opposite  sides 
of  the  cylinder,  sometimes  slightly  intermixing.  The  length  of  the  glass  cylinder 
used  till  1869,  March,  is  13|^  inches,  and  its  circumference  is  about  19  inches.  On 
1869,  March  5,  an  ebonite  cylinder  was  introduced,  whose  length  is  10  inches,  and 
circumference  about  19  inches ;  and  at  a  later  time  the  cylinder  was  made  to  revolve 
in  50  hours  instead  of  48  hours,  to  insure  the  separation  of  the  records  of  the  two 
thermometers.  In  March  of  the  year  1878  the  time  of  revolution  was  further 
increased  to  52  hours. 
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The  photographic  records  of  the  dry-bulb  and  wet-bulb  thermometers  have  been 
discussed  from  1848  to  1868.  The  results  exhibit  the  diurnal  inequality  of  the 
temperature  of  the  air  and  of  evaporation,  as  grouped  by  months,  as  grouped  by 
periods  of  high  and  low  temperature,  as  gi'ouped  by  periods  of  high  and  low  atmo- 
spheric pressure,  as  grouped  by  cloudless  or  overcast  sky,  and  as  grouped  by  direc- 
tions of  the  wind.  They  are  published  in  the  "  Reduction  of  Greenwich  Meteoro- 
logical Observations,  1847-1873." 


§  17.  TItermo'mctcrs  for  Solar  Radiation  and  Badiatimi  to  tlie  Skij. 

The  thermometer  for  Solar  Radiation,  which  to  the  end  of  the  year  1SG4  was 
placed  in  an  open  box  about  10  feet  south  of  the  south-west  angle  of  the  south  arm 
of  the  Magnetic  Observatory,  is  now  laid  on  the  grass,  near  the  same  place.  On 
1880,  January  31,  it  was  shifted  to  a  position  on  the  grass  south  of  the  Magnetic 
Offices. 

The  thermometer  is  a  self-registering  maximum  mercurial  thermometer  of  Negretti 
and  Zambra's  construction ;  its  bulb  is  blackened,  and  it  is  enclosed  in  a  glass 
sphere  from  which  the  air  has  been  exhausted.  It  is  read  at  21'',  0'',  3'',  and  9''  daily ; 
the  highest  of  these  readings  is  adopted  as  the  maximum  for  the  day.  The  ther- 
mometer used  until  February  27  was  No.  43418  ;  from  February  27  until  March  25, 
No.  44024;  from  March  25  until  August  20,  No.  38593;  and  from  August  21, 
No.  38592.  The  index  errors  of  these  thermometers  were  extremely  small,  and  no 
corrections  have  been  applied. 

The  use  of  a  thermometer  with  blackened  bulb  not  inclosed  in  an  exhausted  sphere 
was  discontinued  at  the  end  of  1865. 

The  thermometer  for  radiation  to  the  sky  is  placed  near  to  the  Solar  Radiation 
thermometer,  mth  its  bulb  resting  on  short  grass,  and  fully  exposed  to  the  sky.  It 
is  a  self-registering  minimum  spirit  thermometer  of  Rutherford's  construction.  Home 
and  Thorn thwaite  No.  3120.  Its  graduation  is  practically  correct,  and  the  numbers 
inserted  in  the  table  are  those  read  from  the  scale  without  alteration.  It  is  read 
every  day  at  21'',  and,  except  in  summer,  also  at  9''. 


§  18,   Thermometers  sunk  below  the  Surface  of  the  Soil  at  different  Depths. 

These  thermometers  wore  made  by  Messrs.  Adie  of  Edinburgh,  under  the  im- 
mediate superintendence  of  the  late  Professor  J.  D.  Forbes.  The  graduation  was 
made  by  Professor  Forbes  himself. 

The  thermometers  are  four  in  number.  They  are  all  placed  in  one  hole  in  the 
ground,  the  diameter  of  which  in  its  upper  half  is  1  foot,  and  in  its  lower  half  about 
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6  inches.  Each  thermometer  is  attached  in  its  whole  length  to  a  slender  piece  of 
wood,  which  is  planted  in  the  hole  with  it.  The  place  of  the  hole  is  20  feet  south 
(magnetic)  of  the  extremity  of  the  south  arm  of  the  Magnetic  Observatory,  and 
opposite  the  center  of  its  south  front. 

The  soil  consisted  of  beds  of  sand ;  of  flint-gravel  Avith  a  large  proportion  of  sand ; 
and  of  flints  with  a  small  proportion  of  sand,  cemented  almost  to  the  consistency  of 
pudding-stone.  Every  part  of  the  gravel  and  sand  extracted  from  the  hole  was 
perfectly  dry. 

The  bulbs  of  the  thermometers  are  cylindi'ical,  10  or  12  inches  long  and  2  or  3 
inches  in  diameter.  The  bore  of  the  principal  part  of  the  tubes,  from  the  bull)  to 
the  graduated  scale,  is  very  small.  In  that  part  to  which  the  scale  is  attached,  the 
tube  is  larger. 

The  thermometer  No.  1  was  dropped  into  the  hole  to  such  a  depth  that  the  center 
of  its  bulb  was  24  French  feet  (25"6  English  feet)  below  the  surface :  then  dry  sand 
was  poured  in  till  the  hole  was  filled  to  nearly  half  its  height.  Then  No.  2  was 
dropped  in  till  the  center  of  its  bulb  was  12  French  feet  below  the  surface ;  No.  3 
and  No.  4  till  the  centers  of  their  bulbs  were  respectively  6  and  3  French  feet  below 
the  surface ;  and  the  hole  was  then  completely  filled  with  dry  sand.  The  upper 
parts  of  the  tubes,  carrying  the  scales,  were  left  projecting  above  the  surface :  No.  1 
by  27-5  inches.  No.  2  by  28-0  inches,  No.  3  by  30-0  inches,  and  No.  4  by  32-0  inches. 
Of  these  lengths,  the  parts  8"5,  lO'O,  ll'O,  and  14'5  inches,  respectively,  are  tube 
with  narrow  bore. 

The  projecting  parts  of  the  tubes  are  protected  by  a  wooden  case  or  box  fixed  to 
the  ground ;  the  sides  of  the  box  are  perforated  with  numerous  holes,  and  it  has  a 
double  roof.  In  the  North  face  of  this  box  is  a  large  plate  of  glass  through  which 
the  thermometers  are  read.  Within  the  box  are  two  smaller  thermometers,  one 
(No.  5)  whose  bulb  is  sunk  one  inch  in  the  ground,  and  one  (No.  6)  whose  bulb  is 
in  the  free  air  nearly  in  the  center  of  the  box. 

The  fluid  of  the  four  long  thermometers  is  alcohol  tinged  with  a  red  colour. 

The  lengths  of  1°  on  the  scales  of  Nos.  1,  2,  3  and  4,  are  respectively  about 
1'9  inch,  ri  inch,  0"9  inch,  and  0'5  inch;  and  the  ranges  of  the  scales,  as  first 
mounted,  were,  43°-0  to  52°-7,  42°-0  to  56°-8,  39°-0  to  57''-5,  and  34°-2  to  64°-5. 

These  ranges  for  Nos.  2,  3,  and  4,  were  found  to  be  insuflBcient  in  some  years, 
particularly  those  of  Nos.  3  and  4,  or  the  thermometers  sunk  to  the  depth  of  6  feet 
and  3  feet. 

In  1857  Messrs.  Negretti  and  Zambra  removed  from  Nos.  3  and  4  a  quantity 
of  fluid  corresponding  to  the  extent  of  5°  on  their  scales,  and  the  scales  of  these  two 
thermometers  were  then  lowered  by  that  linear  extent,  making  the  readings  the  same 
as  before. 
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In  subsequent  years  it  was  found  that  the  amount  of  fluid  removed  was  somewhat 
too  great,  for  at  the  lower  end  of  the  scale  the  6-foot  thermometer  sometimes  fell 
below  the  limit  of  its  scale  or  44° ;  and  the  3-foot  thermometer  below  39'^'0 ;  in 
which  cases  the  alcohol  sank  into  the  capillary  tube. 

The  readings  at  the  early  part  of  the  series  were  at  times  defective  at  high 
temperatures,  but  always  complete  at  low  temperatures ;  afterwards,  they  were 
generally  complete  at  high  temperatures,  and  at  times  defective  rat  low  temperatures. 
The  two  combined,  however,  will  enable  us  to  complete  all  readings. 

In  1869,  Mr.  Zambra  removed  fluid  from  No.  1  to  the  amoimt  of  2'^'7,  and 
from  No.  2  to  the  amount  of  F"5,  and  inserted  in  No.  4  fluid  to  the  amount  of 
1°"5.  The  scales  were  re-engraved,  to  make  the  reading  at  every  temperature  tlie 
same  as  before. 

In  1877,  May,  new  opal  glass  scales  were  applied  to  these  thermometers,  by  which 
the  facility  of  reading  is  much  increased. 

The  ranges  of  the  scales  are  now,— for  No.  1,  46°-0  to  55'-5 ;  for  No.  2,  43''-0  to 
58°-0;  for  No.  3,  44°-0  to  62°-0;  and  for  No.  4,  37"-0  to  68°-0. 

These  thermometers  are  read  every  day,  at  noon,  and  the  readings  appear  in  the 
printed  volumes  without  correction.  The  index  errors  of  Nos.  1,  2,  3,  and  4  are 
unknown,  but  from  comparisons  made  with  the  standard  thermometer  in  November 
1879  it  would  appear  that  No.  5  reads  too  high  by  0'-2,  and  No.  6  too  high  by  0"-4. 

The  observations  of  these  thermometers  from  1846  to  1859  have  been  elaborately 
reduced  by  Professor  Everett ;  the  results  are  printed  as  an  Ajjpendix  to  the  Green- 
wich Observations  for  1860.  Abstracts  of  the  observations  of  these  thermometers 
(giving  mean  monthly  temperatures)  for  the  period  1847  to  1873  have  since  been 
published  in  the  "Reduction  of  Greenwich  Meteorological  Observations  1847-1873." 


§  19.  Osier's  Anemometer. 

This  anemometer  is  fixed  above  the  north-western  turret  of  the  ancient  part  of  the 
Observatory,  and  is  self-registering  :  it  was  made  by  Newman,  on  a  plan  furnished 
by  A.  Follett  Osier,  Esq.,  F.R.S.,  but  has  received  several  changes  since  it  Avas  origi- 
nally constructed.  A  large  vane,  which  is  turned  by  the  wind,  and  from  which  a 
vertical  spindle  proceeds  down  nearly  to  the  table  in  the  north-western  turret,  gives 
motion  by  a  pinion  upon  the  spindle  to  a  rack-work  carrying  a  pencil.  In  1866  the 
vane-shaft  was  made  to  bear  upon  anti-friction-rollers  running  in  a  cup  of  oil.  The 
pencil  makes  a  mark  upon  a  paper  affixed  to  a  board  whicli  is  moved  uniformly  in 
a  direction  transverse  to  the  direction  of  the  rack-motion.  The  movement  of  the 
board  is  eflected  by  means  of  a  second  rack  connected  with  the  pinion  of  a  clock. 


Oslek's  Anemometer.  li 

The  paper  has  lines  printed  npon  it  corresponding  to  the  positions  which  the  pencil 
must  take  when  the  direction  of  the  vane  is  N.,  E.,  8.,  or  W. ;  and  also  has  trans- 
versal lines  corresponding  to  the  jjositions  of  the  pencil  at  every  hour.  The  original 
adjustment  for  azimuth,  made  in  the  year  1841,  was  obtained  by  observing,  from  a 
certain  point  on  the  roof  of  the  octagon  room,  the  time  of  passage  of  a  star  behind 
the  vane-shaft,  and  computing  from  that  observation  the  azimuth,  by  which  means 
the  direction  plate,  placed  above  the  registering  table,  was  adjusted  to  position. 
Then,  on  a  calm  day,  the  direction  pointer  (to  which  reference  is  made  in  adjusting, 
on  the  sheet,  the  position  of  the  direction  pencil)  was  brought  into  exact  corres- 
pondence with  the  large  vane.  The  adjustment  for  azimuth  was  further  verified  by 
observation  of  stars  in  the  year  1850,  and  again  in  the  year  1878.  A  fixed  mark,  at 
a  known  azimuth,  is  now  attached  to  the  north-eastern  turret  for  the  purpose  of  at 
any  time  examining  the  position  of  the  direction  plate. 

For  the  pressure  of  the  wind  the  construction  originally  arranged  by  Mr.  Osier 
was  in  use  till  the  middle  of  1866,  when  certain  modifications  were  made  in  it 
by  Mr.  Browning,  as  represented  in  Figure  3  of  the  engraving  at  the  end  of 
the  Introduction  to  the  volume  for  1866.  To  the  vane-shaft  is  attached  a 
rectangular  frame  C,  which  rotates  with  the  vane.  To  tliis  frame  are  firlnly 
attached  the  ends  of  four  strong  springs  D,  which  rise  from  the  point  of  attach- 
ment in  a  vertical  direction,  are  then  bent  so  as  to  descend  below  the  frame  C, 
and  are  then  bent  iipwards  so  as  to  rise  a  short  distance,  where  they  terminate, 
each  of  them  thus  forming  a  large  hook.  To  the  interior  of  each  strong  spring, 
near  to  its  upper  bend,  is  affixed  a  very  weak  spring,  which  descends  free  into  the 
lower  bend  or  hook  of  the  strong  spring,  so  that  its  lower  end  may  be  moved  by 
a  light  pressure  till  it  reaches  and  takes  bearing  against  the  bent-up  part  of  the 
strong  spring,  after  which  it  cannot  be  further  moved  without  moving  the  strong 
spring,  and  will  therefore  require  much  greater  pressure.  The  four  ends  of  these 
four  light  springs  carry  the  circular  pressure-plate  A  by  the  following  connexions. 
The  two  which  are  farthest  from  A,  or  which  are  below  the  wide  part  of  the  vane, 
are  united  by  a  light  horizontal  cross-bar  G ;  and  from  the  ends  of  these  springs 
proceed  four  light  bars  E,  which  are  attached  to  points  of  the  pressure-plate  A,  near 
its  circumference.  The  two  ends  of  light  springs  which  are  nearest  to  A  are  also 
united  by  a  light  horizontal  cross  bar,  Avhich  is  attached  to  a  projection  from  the 
center  of  the  plate  A.  (The  diagonal  lines  upon  A,  in  the  diagram,  represent  indis- 
tinctly two  strengthening  edge-bars  upon  the  pressure-plate,  and  the  projection 
above  mentioned  is  fixed  to  their  intersection.)  The  weight  of  the  pressure-plate 
thus  rests  entirely  on  the  slender  springs  ;  it  is  held  steadily  in  position,  as  regards 
the  opposition  to  the  wind,  and  it  moves  without  sensible  friction.  A  light  wind 
drives  it  through  a  considerable  space,  until  the  ends  of  one  pair  of  light  springs 
touch  their  large  hooks ;  then  for  every  additional  pound  of  pressure  the  movement 

ff2 


f7% 


///  IXTRODUCTIOX   TO   GREENWICH  METEOROLOGICAL  OBSERVATIONS,  18S0. 

is  smaller,  till  the  ends  of  the  other  pair  of  light  springs  touch  their  large  hooks; 
after  this  the  movement  for  every  additional  pound  of  pressure  is  still  further 
diminished.  This  apparatus  was  arranged  by  Mr.  Browning.  The  communication 
with  the  pencil  below  is  similar  to  that  in  the  first  construction :  the  cord  and  pulley 
are  omitted  in  the  drawing  to  avoid  confusion. 

The  pressure-pencil  below  is  carried  by  a  radial  bar,  whose  length  is  parallel  to  the 
scale  of  hours ;  it  is  brought  to  zero  by  a  light  spring. 

In  the  early  part  of  the  year  1880  the  pressure  apparatus  was  entirely  renovated, 
parts  of  it  having  become  much  worn.  New  springs  were  supplied,  and  the  area  of 
the  pressure  plate,  Avhich.  until  the  year  1866.  had  been  1  square  foot,  then  increased 
to  2  square  feet,  was  now  reduced  to  IJ  square  feet  or  192  square  inches,  in  order 
that,  by  contracting  somewhat  the  scale  of  pressure  on  the  paper,  pressures  up  to 
50  lbs.  on  the  square  foot  might  be  registered.  The  apparatus  was  dismounted  on 
February  10,  but  on  account  of  various  alterations  the  new  apparatus  was  not 
brought  to  a  complete  state  until  May  1.  Finally,  in  September,  the  clock  motion 
was  changed  in  order  to  reduce  the  time  scale  to  equality  with  the  scales  for  magnetic 
declination  and  horizontal  force. 

A  rain  gauge  of  peculiar  construction  is  carried  by  this  instrument,  by  which  the 
fall  of  rain  is  registered  with  reference  to  the  time  of  the  fall.  It  is  described  in 
§21. 

A  fresh  sheet  of  paper  is  applied  to  this  instrument  every  day  at  22''  mean  solar 
time.     In  September  1880  the  hour  of  changing  the  sheet  was  altered  to  noon. 


§  20.  Eohlusons  Anem(»7ietei\ 

Two  instruments,  constructed  on  the  principle  described  by  Dr.  Rol)inson  in  the 
Tronmdions  of  thr  Ihi/al  Irish  Aradfmi/.  vol.  xxii.,  have  been  at  diilerent  periods  in 
use.  The  first,  made  by  Xegretti  and  Zambra,  and  used  from  1859,  October,  to  1866, 
October,  did  not  give  a  continuous  record,  and  required  to  be  read  off  from  time  to 
time.  The  second  instrument,  made  by  Mr.  Browning,  and  used  since  1866,  October, 
gives  a  continuous  register.  Both  instruments  have  been  mounted  above  the  small 
building  on  the  roof  of  the  Octagon  Room.  The  principal  parts  of  the  Browning 
instrument  are  represented  in  Figures  1  and  2  of  the  engraving  at  the  end  of  the 
Introduction  for  1866.  The  motion  is  given  (as  in  the  former  in.strument)  by  the 
pressure  of  the  air  on  four  hemispherical  cups,  the  distance  of  the  center  of  each  from 
the  axis  of  rotation  being  15"00  inches.  The  foot  of  the  axis  is  a  hollow  flat  cone 
bearing  upon  a  sharp  cone  which  rises  up  from  the  base  of  a  ciq)  of  oil.  The  horizontal 
arms  are  connected  with  a  vertical  spindle,  upon  which  is  an  endless  screw  working 
in  a  toothed  wheel  connected  with  a  train  of  wheels,  furnished  with  indices  capable 
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of  registering  one  mile  and  decimal  multiples  of  a  mile  up  to  1,000  miles.  A  pinion 
C  upon  the  axis  of  one  of  the  wheels  (which,  in  the  figure,  occupies  a  place  too  high) 
acts  in  a  rack  J,  drawing  it  upwards  by  the  ordinary  motion  of  the  revolving  cups. 
The  rack  is  pressed  to  the  pinion  l)y  a  spring,  and,  when  it  has  been  drawn  up,  it  can 
be  pressed  by  hand  in  opposition  to  the  spring  so  as  to  release  it  from  the  pinion,  and 
can  then  be  pushed  down,  again  to  be  raised  by  the  action  of  the  wheel-work.  The 
rack  is  connected  at  the  bottom  with  a  sliding  rod  D,  which  passes  down  into  the 
chamber  below,  where  it  draws  up  the  sliding  pencil-carrier  E.  The  pencil  F,  which 
it  carries,  traces  its  indications  upon  the  sheet  of  paper  wrapped  round  a  barrel, 
whose  axis  is  vertical,  and  which  by  spindle  connexion  with  the  clock  H  is  made 
to  revolve  in  24  hours.  The  revolving  cups  and  wheel-work  are  so  adjusted  that  a 
motion  of  the  pencil  upwards  of  one  inch  represents  a  motion  of  the  air  through  100 
miles.  The  curve  traced  upon  the  barrel  exhibits,  therefore,  the  aggregate  of  the 
air's  movements,  and  also  the  air's  velocity,  at  every  instant  of  the  day. 

In  September  1880  a  new  cylinder  of  smaller  diameter  was  supplied  by  Browning, 
by  which  the  time-scale  was  I'educed  in  the  same  proportion  and  to  the  same 
dimensions  as  that  of  Osier's  Anemometer  (page  h'i). 

In  the  year  1860,  on  July  3,  4,  and  13,  experiments  were  made  in  Greenwich  Park, 
with  the  instrument  by  Negretti  and  Zambra,  then  in  use,  to  ascertain  the  cor- 
rectness of  the  theory  of  Robinson's  anemometer ;  the  point  to  be  verified  being 
that  the  scale  of  the  instrument,  founded  on  the  supposition  that  the  horizontal 
motion  of  the  air  is  about  three  times  the  space  described  by  the  centers  of  the  cups, 
is  correct. 

A  post  about  5  feet  high  with  a  vertical  spindle  in  the  top  was  erected,  and  on  this 
spindle  turned  a  horizontal  arm,  carrying  at  the  extremity  of  its  longer  portion 
Robinson's  anemometer,  and  on  its  shorter  portion  a  counterpoise.  The  distance 
from  the  vertical  spindle  of  the  post  to  the  vertical  axis  of  the  anemometer  was 
17"-  8'"-7.  The  reading  of  the  dial  was  taken,  and  then  the  arm  was  made  to 
revolve  in  the  horizontal  plane  50  or  100  times,  an  attendant  counting  the  number  of 
revolutions,  and  the  reading  of  the  dial  was  again  taken.  In  this  manner  1,000 
revolutions  were  made  in  the  direction  N.B.S.W.N.,  and  1,000  revolutions  in  the 
direction  N.W. S.E.N.  In  some  of  the  experiments  the  air  was  sensibly  quiet,  and  in 
others  there  was  a  little  wind ;  the  result  was. 

For  a  movement  of  the  instrument  through  one  mile. 

Beam  revolving  N.E.S.W.  (opposite  to  the  direction  of  rotation  of  the  1  ,    ,  -  .  ,       , 

"                     ^   "  [.  1  •  Jo  was  registered. 

Anemometer-cuns) J 


Beam  revolving  N.W.S.E.  (in  the  same  direction  as  the  Anemometer-  l 

V  0  •  97  was  registered. 


Anemometer-cups) 
eam  re 
cups) 

The  results  from  rapid  revolutions  and  from  slow  revolutions  were  sensibly  the 
same. 


lir       Introduction  to  Greenwich  Meteorological  Observations,  1880. 

This  may  be  considorerl  as  sufficiently  confirming  the  accuracy  of  the  theory. 
A  new  sheet  is  applied  each  day  at  the  same  time  that  the  sheet  of    Osier's 
Anemometer  is  charged. 


§  21.  Bain  Gaurjcs. 

The  rain-gauge  connected  with  Osier's  anemometer  is  50  feet  8  inches  above  the 
ground,  and  205  feet  6  inches  above  the  mean  level  of  the  sea.  It  exposes  to  the 
rain  an  area  of  200  square  inches  (its  horizontal  dimensions  being  10  by  20  inches). 

The  collected  water  passes  through  a  tube  into  a  vessel  suspended  in  a  frame  by 
spiral  springs,  which  lengthen  as  the  water  accumulates,  until  0*25  of  an  inch  is  col- 
lected in  the  receiver ;  it  then  discharges  itself  by  means  of  the  f  ollownng  modification 
of  the  syphon.  A  copper  tube,  open  at  both  ends,  is  fixed  in  the  receiver,  in  a  vertical 
position,  Avith  its  end  projecting  below  the  bottom.  Oyqv  the  top  of  this  tul)c  a 
larger  tube,  closed  at  the  top,  is  placed  loosely.  The  smaller  tube  thus  forms  the 
longer  leg,  and  the  larger  tube  the  shorter  leg,  of  a  syphon.  The  water,  having 
risen  to  the  top  of  the  smaller  tube,  gradually  falls  through  it  into  the  uppermost 
portion  of  a  tumbling  bucket,  fixed  in  a  globe  under  the  receiver.  When  full,  the 
bucket  falls  over,  throwing  the  water  into  a  small  pipe  at  the  lower  part  of  the  globe ; 
the  water  completely  fills  the  bore  of  the  pipe ;  its  descent  causes  an  imperfect 
vacuum  in  the  globe,  sufficient  to  cause  a  draught  in  the  longer  leg  of  the  syphon, 
and  the  whole  contents  run  oS".  After  leaving  the  globe,  the  water  is  carried  away 
by  a  waste-pipe  attached  to  the  building.  The  springs  at  the  same  time  shorten  and 
raise  the  receiver.  The  descent  and  ascent  of  the  water-vessel  move  a  radius-bar 
which  carries  a  pencil ;  and  this  pencil  makes  a  trace  upon  the  paper  carried  by  the 
sliding  board  of  the  self-registering  anemometer.  As  the  trace  is  rather  long  in 
proportion  to  the  length  of  the  radius-bar,  the  l)ar  has  now  l)eeu  furnished  ])y 
Mr.  Browning  with  a  "  i)arallel  motion,"  which  makes  the  motion  of  tlie  pencil 
sensibly  straight. 

The  scale  on  the  printed  paper  was  adjusted  by  repeatedly  filling  the  water-vessel 
until  it  emptied  itself.  Tlu>  weight  of  the  (|uantity  necessary  to  cause  one  discharge 
licini,'  tlius  accui'atcly  dL'lermined,  its  bulk  was  ascertuiued,  and  this  bulk  l)eing 
divided  by  the  area  of  the  surface  of  tlu'  rain  reeeiwr  gave  the  corresponding 
measure  of  the  scale. 

A  second  gauge,  with  an  area  77  square  inches  nearly,  is  ]ilaced  close  to  the  pre- 
cedino',  the  receiving  surface  of  both  being  on  the  sauu>  hei'lzontal  ])lane. 

A  third  gauge  is  placed  on  tlie  I'oof  of  the  Octagon  room,  at  ;5S  feet  4  inches 
above  the  ground,  and  193  feet  2  inches  above  the  mean  level  of  the  sea.  It  is  a 
Bimple  cylinder  gauge,  8  inches  in  diameter  and  about  SOJ  square  inches  in  area. 
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The  height  of  tlic  cylinder  is  13^  inches ;  at  the  depth  of  1  inch  from  the  top  within 
the  cylinder  is  fixed  a  funnel  (an  inverted  cone)  of  6  inches  perpendicular  height ; 
with  the  point  of  this  funnel  is  connected  a  tube,  l  of  an  inch  in  diameter,  and  l^inch 
in  length ;  f'  of  an  inch  of  this  tube  is  slightly  curved,  and  the  remaining  f  of  an 
inch  IS  bent  upwards,  terminating  in  an  aperture  of  J  of  an  inch  in  diameter.  By 
this  arrangement,  the  last  few  drops  of  water  remain  in  the  bent  part  of  the  tube, 
and  the  water  is  some  days  evaporating.  The  upper  part  of  the  funnel  or  bore  of 
the  cone  is  connected  with  a  brass  ring,  which  has  been  turned  in  a  lathe,  and  this  is 
connected  with  a  circular  piece  6  inches  in  depth,  which  passes  outside  the  cylinder, 
and  rests  in  a  water  joint,  attached  to  the  inner  cylinder,  and  extending  all  round. 

A  fourth  gauge  is  placed  on  the  roof  of  the  Magnetic  Observatory.  Its  receiving 
surface  is  21  feet  9  inches  above  the  ground,  and  176  feet  7  inches  above  the  mean 
level  of  the  sea.  It  is  similar  in  construction  to  the  third  gauge,  and  has  been 
substituted  for  that  placed,  until  the  end  of  the  year  1878,  above  the  Library, 
the  latter  having  been  in  some  degree  overshadowed  by  the  dome  of  the  Great 
Equatoreal.  The  elevation  of  the  new  gauge  is  a  few  inches  only  less  than  that  of 
the  old  gauge. 

A  fifth  gauge  is  planted  on  the  roof  of  the  Photographic  Thermometer  shed,  10  feet 
above  the  ground,  and  164  feet  10  inches  above  the  mean  level  of  the  sea.  Its  con- 
struction is  the  same  as  that  of  the  third  gauge. 

A  sixth  gauge  is  a  self-registering  rain-gauge  on  Crosley's  construction,  made  by 
Watkins  and  Hill.  The  surface  exposed  to  the  rain  is  100  square  inches.  The 
collected  water  falls  into  a  vibrating  bucket,  whose  receiving  concavity  is  entirely 
above  the  center  of  motion,  and  which  is  divided  into  two  equal  parts  by  a  partition 
whose  plane  passes  through  the  axis  of  motion.  The  pipe  from  the  rain-receiver 
terminates  immediately  above  the  axis.  Thus  that  part  of  the  concavity  which  is 
highest  is  always  in  the  position  for  receiving  water  fi^om  the  pipe.  AVhen  a  certain 
quantity  of  water  has  fallen  into  it,  it  preponderates,  and,  falling,  discharges  its 
water  into  a  cistern  below ;  then  the  other  part  of  the  concavity  receives  the  rain,  and 
after  a  time  preponderates.  Thus  the  bucket  is  kept  in  a  state  of  slow  vibration.  To 
its  axis  is  attached  an  anchor  with  pallets,  which  acts  upon  a  toothed  wheel  by  a 
process  exactly  the  reverse  of  that  of  a  clock-escapement.  This  wheel  communicates 
motion  to  a  train  of  wheels,  each  of  which  carries  a  hand  upon  a  dial-plate ;  and  thus 
inches,  tenths,  and  hundredths  are  registered.  The  gauge  is  placed  on  the  ground, 
21  feet  South  of  the  Magnetic  Observatory,  and  156  feet  6  inches  above  the  mean 
level  of  the  sea. 

The  seventh  and  eighth  gauges  are  placed  near  together,  about  16  feet  south  of 
the  Magnetic  Observatory,  5  inches  above  the  ground,  and  155  feet  3  inches  above 
the  mean  level  of  the  sea.  They  are  similar  in  construction  and  area  to  No.  3.  These 
gauges  are  sunk  about  8  inches  in  the  ground. 
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All  these  gauges,  except  Xo.  8.  are  read  at  21''  daily  ;  iu  addition,  Crosley's  gauge 
and  No.  7  are  read  daily  at  9''.  No.  8  is  read  at  tlie  end  of  each  month  only,  to 
check  the  summation  of  the  daily  readings  of  No.  7.  All  are  read  at  midnight  of  the 
last  day  of  each  month. 

§  22.  Electrometer. 

Until  the  yeai"  1877  the  electricity  of  the  atmosphere  was  collected  by  means  of 
an  insulated  exploring  wire  suspended  from  the  top  of  the  Octagon  Room  to  the 
top  of  a  pole  79  feet  high  situated  close  to  the  north  arm  of  the  Magnetic  Obser- 
vatory ;  thence  the  wire  was  led  down  the  pole  and  brought  into  connexion  with 
an  insidated  receiving  bar  ^nthin  the  Magnetic  Observatory,  ^ath  which  various 
electrometers  and  other  apparatus  could  be  brought  into  communication  at  pleasure. 
The  several  annual  volumes,  until  the  year  1877,  contain  detailed  descriptions  of  all 
these  arrangements.  The  action  of  this  apparatus  was  frequently  unsatisfactory, 
and  its  use  was  altogether  discontinued  in  August  of  the  year  1877,  in  view  of  the 
establishment  of  a  Thomson's  self-recording  electrometer,  received  from  Mr.  White, 
of  Glasgow,  in  the  same  year.  For  a  very  fiill  description  of  the  principle  of  this 
instrument  reference  may  be  made  to  Sir  W.  Thomson's  "  Report  on  Electrometers 
and  Electrostatic  Measurements,"  contained  in  the  Biififili  Asf<oc!ation  Beport  for  the 
year  1867. 

It  will  be  sufficient  here  to  give  a  general  description  of  the  instrument  which  has 
been  planted  in  the  Upper  Magnet  Room  on  the  slate  slab  which  carries  the 
suspension  piece  of  the  Horizontal  Force  Magnet.  A  thin  flat  needle  of  aluminium, 
carrying  immediately  above  it  a  small  light  mirror,  is  suspended,  on  the  bifilar 
principle,  by  two  silk  fibres  from  an  insulated  support  within  a  large  Leyden  jar.  A 
little  strong  sulphuric  acid  is  placed  in  the  bottom  of  the  jar,  and  from  the  lower 
side  of  the  needle  depends  a  platinum  wire,  kept  stretched  by  a  weight,  which  con- 
nects the  needle  with  the  sulphuric  acid,  that  is  with  the  inner  coating  of  the  jar. 
A  positive  charge  of  electricity  being  given  to  the  needle  and  jar,  this  charge  is 
easily  maintained  at  a  constant  potential  by  means  of  a  small  electric  machine  or 
replenisher  forming  part  of  the  instrument,  and  by  which  the  charge  can  be  either 
increased  or  decreased  at  pleasure.  A  gauge  is  provided  for  the  purpose  of  iiuli- 
cating  at  any  moment  the  amount  of  charge.  The  needle  hangs  within  fuur 
insulated  quadrants,  which  may  be  supposed  to  be  formed  by  cutting  a  circular  flat 
brass  box  into  iiuarters,  and  then  slightly  beparating  them.  The  opposite  quadrants 
are  placed  in  metallic  connexion. 

The  electricity  of  the  atmosphere  is  collected  by  means  of  Sir  "William  Thomson's 
water-dropping  apparatus.  For  this  purpose  a  rectangular  cistern  of  copper,  capable 
of  holding  above  30  gallons  of  water,  is  placed  near  the  ceiling  on  the  west  side  of  the 
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south  arm  of  the  Upper  Magnet  Room.  The  cistern  was  in  the  first  instance  insulated 
bj  means  of  plain  ebonite  pillars,  but  this  was  found  not  to  be  sufficiently  satis- 
factory, and  in  January  of  the  year  1879  pillars  of  glass,  each  one  encircled  and  nearly 
completely  inclosed  by  a  glass  vessel  containing  sulphuric  acid,  were  substituted 
with  excellent  effect.  A  pipe  passes  out  from  the  cistern  through  the  south  face  of 
the  building,  and  extends  about  six  feet  into  the  atmosphere,  the  nozzle  from  which 
the  water  flows  being  about  ten  feet  above  the  ground.  The  water  in  the  cistern  is 
filled  up  two  or  three  times  each  day,  so  that  a  good  and  nearly  constant  water 
pressure  is  maintained :  it  passes  from  the  end  of  the  pipe  into  the  atmosphere 
through  a  very  small  hole,  and  immediately  breaks  into  drops.  A  wire  leads  from 
the  cistern  to  one  of  the  pairs  of  electrometer- quadrants  already  described,  the  other 
pair  of  quadrants  being  placed  in  connexion  with  earth.  The  water  breaking  into 
drops  brings  the  cistern  into  the  same  electrical  potential  as  that  point  of  the 
atmosphere,  and  this  potential  is  communicated  to  the  pair  of  quadrants  in  connexion 
therewith.  The  varying  potential  of  the  atmosphere  thus  influences  the  motions  of 
the  within-contained  needle,  causing  it  to  be  deflected  from  zero  in  one  direction 
or  the  other,  according  as  the  atmospheric  potential  is  greater  or  less  than  that  of 
the  earth,  that  is  according  as  it  is  positive  or  negative  as  respects  that  of  the  earth. 

The  small  miiTor  carried  by  the  needle,  as  before  described,  is  used  for  the 
purpose  of  obtaining  photographic  record  of  the  motions  of  the  needle.  The  light 
of  a  gas-lamp  falling  through  a  slit  upon  the  mirror  is  thence  reflected,  and  by 
means  of  a  plano-convex  cylindrical  lens  is  brought  to  a  focus  at  the  surface  of  a 
cylinder  turned  by  clock-work,  and  on  which  is  placed  a  properly  sensitized  sheet 
of  paper.  Originally  one  sheet  contained  the  record  for  48  hours,  but  in  March  of 
the  year  1879  the  time  of  revolution  of  the  cylinder  was  changed  in  order  to  obtain 
a  more  extended  time  scale,  each  sheet  then  containing  the  record  for  24  hours  only, 
as  is  the  case  with  the  other  registers.  The  motion  of  the  beam  of  light  being 
horizontal,  the  axis  of  the  registering  cylinder  is  also  horizontal.  A  second  fixed 
mirror,  by  means  of  the  same  gas-lamp,  causes  an  invariable  reference  line  to  be 
traced  round  the  cylinder.  The  actual  zero  is  frequently  determined  by  cutting 
off  communication  with  the  cistern  and  placing  the  pairs  of  quadrants  in  metallic 
connexion  by  means  of  a  small  commutator.  At  each  hour  the  driving-clock  shuts 
off"  the  light  from  the  cylindrical  lens  for  a  few  minutes,  thereby  interrupting  the 
trace  and  giving  a  time  scale.  An  assistant  also  occasionally  interi'upts  the  light 
at  arbitrary  times,  as  described  at  page  ;i'cii,  for  the  other  photographic  registers. 

The  instrument  was  brought  into  use  in  the  year  1878.  But  the  insulation  was 
frequently  defective  until  the  establishment  of  the  sulphuric  acid  insulators  at  the 
beginning  of  the  year  1879,  since  which  period  no  further  difficulty  in  regard  to 
insulation  has  been  experienced. 
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In  regard  to  the  treatment  of  the  photographic  curves,  a  pencil  line  was  first 
drawn,  representing  the  general  form  of  the  curve,  in  the  same  way  as  for  the 
magnetic  registers  (page  ,n\cvm).  Then  using  a  scale  of  inches,  and  calling  the  zero 
lO'OO  (to  avoid  negative  values),  the  hourly  ordinates  were  measured  and  entered 
into  a  form,  in  the  same  way  as  for  the  magnetic  ordinates,  so  that  mean  daily 
values,  and  also  mean  values  at  every  hour  in  each  month,  could  be  determined. 
The  values  so  found  are  contained  in  the  tables  on  pages  (Ixxi)  and  (Ixxii),  and  it 
will  be  understood  that  they  are  simply  comparative.  All  days  on  which  the  photo- 
graphs are  good  are  included,  no  days  being  omitted  on  account  of  unusual 
electrical  disturbance,  it  having  been  found  ditficult  to  decide  on  any  limit  beyond 
which  it  would  seem  proper  to  reject  the  results.  At  a  future  time,  the  more 
disturbed  days  may  be  considered  separately  in  relation  to  other  meteorological 
elements,  taking  for  discussion  together  the  days  selected  from  several  years. 

Inconvenience  is  sometimes  caused  by  cobwebs  making  connexion  between  the 
cistern  or  its  pipe  and  the  walls  of  the  building,  and  in  winter  interruptions 
occasionally  occur  owing  to  the  freezing  of  the  water  in  the  exit  pipe. 


§  23.  Instrument  foi-  the  Begktration  of  SimsMne. 

The  instrument  with  which  the  record  of  duration  of  sunshine  is  obtained  is  one 
L     ICt.tr'K  contrived  by  J.  F.  Campbell,  Esq.,  and  kindly  placed  by  him  at  the  service  of  the 

^  Royal  Observatory.     It  consists  of  a  very  accurately  formed  sphere  of  glass,  nearly 

4  inches  in  diameter,  supported  concentrically  within  a  well  turned  hemispherical 
metal  bowl  in  such  a  manner  that  the  image  of  the  sun,  formed  when  the  sun  shines, 
falls  always  on  the  concave  surface  of  the  bowl.  A  strip  of  some  suitable  material 
being  fixed  in  the  bowl,  the  sun,  when  shining,  burns  away  the  material  at  the  points 
at  which  the  image  successively  falls,  by  which  means  the  record  of  periods  of  sun- 
shine is  obtained.  The  strip  is  removed  after  sunset,  and  a  new  one  fixed  ready  for 
the  following  day.  The  material  used  is  blackened  millboard.  The  register  is 
-J  frequently  much  interrupted,  continuous  sunshine  through  a  whole  day  being  a 
comparatively  rare  occurrence.  The  place  of  the  meridian  is  marked  on  the  strip 
before  removing  it  from  the  bowl.  A  series  of  time  scales,  suitable  for  different 
periods  of  the  year,  having  been  prepared,  the  proper  scale  is  selected  and  placed 
against  the  record,  which  is  then  easily  transferred  to  a  sheet  of  paper  specially 
ruled  with  equal  vertical  spaces  to  represent  hours,  each  sheet  containing  the 
record  for  one  calendar  month.  The  daily  sums  and  sums  during  each  hour 
;^reckoning    from    apparent    noon)    through    the    month    are    thus   readilv   formed. 
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Registration  op  Sunshine;  Ozonometer;  Results  of  ,.  , 

Meteorological  Observations.  '"^         j-o^    .  — 

The  instrument  gives  fairly  the  duration  of  sunshine,  but  (usually)  no  register  is  p    n. 

obtained  at  altitudes  of  less    than    5°.      Indeed,  on  fine   days   the   register,  which  "^p^  ^^^^^^  A 

usually  has  a  certain  breadth,  tapers  off  in  the  early  morning  and  late  evening  hours  ^'^*'^*\>  ^^^  •^Piu^i^ 

to  a  fine  point,  thus  showing  the  extent  to  which  registration  under  the  best  cir-  x/    C«>i,-v-^-Q-t/i-^.<V 


cumstances  is  efi'ective.     The  recorded  durations  are  to  be  understood  as  indicating 

the  amount  of  brir/hf  sunshine,  no  register  being  obtained  when  the  sun  shines  faintly 

through    fog   or  cloud.     In   January   of   the    year  _187S    dpgvppg   nf   n,?;]yy)iij-1-.    arid 

altitude  were  engraved  on  the  metal  bowl  to  facilitate  adjustment  of  the  recording  CCt^V^^.'t^   .   _ 

strip.     The  instrument  is  placed  on  a  table  upon  the  platform  above  the  Magnetic        ^/t.     t/ ^Vi./n«_  /h%2^ 

§  24.  Ozonometer.  h    '?Vu^^^fc*A^     <^  ^^2^»-tH>»-«X_    /^o-,_ 


The  Ozonometer  (furnished  by  Messrs.  Home  and  Thornthwaite)  is  fixed  on  the 
south-west  corner  of  the  roof  of  the  Photographic  Thermometer  shed,  at  a  heio-ht 
of  about  10  feet  from  the  ground.  The  box  in  which  the  papers  are  exposed  is  of 
wood  :  it  is  about  8  inches  square,  and  blackened  inside,  and  so  constructed  that 
there  is  free  circulation  of  air  through  the  box,  without  exposure  of  the  paper  to 
light.  The  papers  are  exposed  and  collected  at  21'',  3'',  and  9'',  and  the  degree  of 
tint  produced  is  compared  with  a  scale  of  graduated  tints,  numbered  from  0  to  10. 
The  value  of  ozone  for  the  civil  day  is  determined  by  taking  the  degree  of  tint 
obtained  at  each  hour  of  collection  as  proportional  to  the  period  of  exposure. 
Thus  to  form  the  values  for  any  given  civil  day,  three-fourths  of  the  value 
registered  at  21'',  the  values  registered  at  3''  and  9'',  and  one-fourth  of  that  rco-is- 
tercd  at  the  following  21'',  are  added  together,  the  resulting  sum  (which  appears 
in  the  tables  of  "  Daily  Results  ")  being  taken  as  the  value  referring  to  the  civil  day. 
The  means  of  the  21'',  3'',  and  9''  values,  as  observed,  are  also  given  for  each  month 
in  the  foot  notes. 


§  25.  Explanation  of  the  Tables  of  Results  of  the  Meteorological  Observations. 

The  results  contained  in  this  section  refer  generally  to  the  civil  day  commencing 
at  midnight. 

All  results  throughout  the  section,  so  far  as  relates  to  the  Barometer,  and  the 
'L'eraperature  of  the  Air  and  Evaporation,  and  to  deductions  made  therefrom 
(excepting  observations  of  maximum  and  minimum  temperature),  are  founded  u^jou 
the  photographic  records.     The  form  into  which  the  readings  from  the  photographic 
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sheets  were  first  entered  is  one  having  a  double  argument,  the  horizontal  argument 
ranging  through  the  24  liours  of  the  civil  day,  and  the  vertical  argument  through 
the  days  of  a  calendar  moiitli.  The  means  of  the  numbers  standing  in  the  vertical 
columns  being  then  taken,  we  obtain  the  mean  monthly  photographic  values  of  the 
particular  element  at  each  hour  of  the  day,  the  means  of  the  numbers  in  the  hori- 
zontal columns  giving  the  mean  daily  value.  To  correct  the  values  for  instrumental 
error  it  is  to  be  remarked  that  the  standard  barometer  and  the  standard  dry -bulb 
and  wet-bidb  thermometers  of  the  Observatory  are  read  by  eye  at  21'',  ()'',  3'', 
and  9**  of  every  day,  except  on  Sundays  and  a  few  other  days.  The  comparison 
of  these  readings  (corrected  for  tempei'ature  in  the  case  of  the  barometer)  with 
the  corresponding  readings  from  the  photographs,  gives  the  correction  applicable 
to  the  photographic  readings  at  those  hours.  The  mean  correction  at  each  of 
these  hours  being  taken  through  a  month,  corrections  are  interpolated  for  the 
intermediate  hours,  which  being  applied  to  the  corresponding  means  of  the 
photographic  readings,  the  true  value  at  each  hour  is  obtained.  The  mean  of  the 
twenty-four  hourly  corrections  in  each  month  is  adopted  as  the  correction  applicable 
to  each  mean  daily  value  in  the  month.  .  Thus  mean  hourly  and  mean  daily  values 
for  the  several  elements  are  in  each  month  obtained. 

Considering  the  construction  of  the  photographic  barometer  (already  described), 
and  having  regard  to  the  circumstance  that  the  basement  temperature  is  maintained 
so  nearly  uniform,  the  eflect  produced  on  the  photographic  record  1iy  changes  of 
temperature  is  very  small,  so  that  the  corrections  can,  -uathout  sensible  error,  be 
grouped  by  months  in  the  way  described.  As  regards  the  dry-bulb  and  wet-bulb 
thermometers,  the  process  of  correction  is  equivalent  to  giving  the  photographic 
indications  in  terms  of  the  standard  dry-bulb  and  wet-bulb  thermometers  exposed 
on  the  free  stand. 

The  mean  daily  values  of  the  barometer,  and  of  the  dry-bulb  and  wet-bulb 
thermometers,  giving  air  and  evaporation  temperatures,  found  in  the  way  described, 
are  those  inserted  in  the  "  Daily  Results  of  the  Meteorological  Observations."  The 
mean  hourly  values  are  given  in  following  tables  (pages  (Ix)  and  (Ixi)). 

From  the  mean  daily  temperatures  of  the  air  and  of  evaporation  are  deduced,  by  use 
of  Glaisher's  Hygrometrical  Tables,  the  mean  daily  temperature  of  the  dew-point  and 
degree  of  humidity.  The  factors  used  for  calculating  the  dew-point  given  in  these 
tables  were  found  by  Mr.  Glaisher  from  the  comparison  of  a  great  number  of  dew-point 
determinations,  obtained  by  use  of  Daniell's  hygrometer,  with  simultaneous  observa- 
tions of  dry-bulb  and  wet-l)ull)  tliermometers.  The  first  part  of  tliis  investigation 
was  published  in  full,  in  the  volume  of  MagnHkal  and  Metivivlogiral  Observations  for 
1844,  pages  (57-72  ;  it  was  l>ased  upon  all  the  observations  made  up  to  that  time. 
Subsequently,  the  comiiarison  was  extended  to  include  all  the  simultaneous  observa- 
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tioiis  of  these  instruments  made  at  the  Royal  Observatory,  Greenwich,  from  1841 
to  1854,  with  some  observations  taken  at  high  temperatui'cs  in  India,  and  others  at 
low  and  medium  temperatures  at  Toronto.  The  results  at  the  same  temperature 
were  found  to  be  the  same  at  these  different  localities,  so  far  as  the  climatic 
circumstances  permitted  comparison. 

The  following  table  exhibits  the  result  of  the  entii'e  comparison. 


Table  of  Factohs  by  wliicli  t\w  Djkfkrence  of  Readings  of  the  Dry-Bulb  and  Wet-Bdlb  Ther- 
mometers is  to  be  ^Illtipliei)  in  order  to  produce  the  Difference  between  the  Readings  of  the 
Drt-Bulb  and  Dew-Point  Tuermometers. 
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In  the  same  way  the  mean  hourly  values  of  the  dew-point  and  degree  of  humidity 
in  each  month  (pages  (Ixi)  and  (Ixii))  have  been  calculated  from  the  corresponding 
mean  hourly  values  of  air  and  evaporation  temperatures  (pages  (Ix)  and  (Ixi)). 

The  excess  of  the  mean  temperature  of  the  air  on  each  day  above  the  average  of 
20  years,  given  in  the  "  Daily  Results,"  is  found  by  comparing  the  numbers  con- 
tained in  column  6  with  a  table  of  average  daily  temperatures  found  by  smoothing 
the  numbers  given  in  Table  LXXVII.  of  the  "  Reduction  of  Greenwich  Meteorological 
Observations,  1847-1873,"  which  are  similarly  deduced  from  photographic  records. 
The  smoothed  numbers  are  given  in  the  following  table. 


Lvii  IXTROCrCTION    TO    GREENWICH    METEOROLOGICAL   OBSERVATIONS,   1880. 


Smoothed  Values  of  the  Mean  Temperatuke  of  llie  Air  as  deduced  from  Tw'entv-fock  Hourlt 
Readixos  on  each  Day,  for  cvcrv  Day  of  tho  V<:if.  :i-  Mlitaitiod  from  tli"  PrioT'^r.RAPHir  Records 
for  the  Period  1849-1868. 
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45*2 

427 

7 

37-6 

40-2 

40'6 

46-8 

5o-3 

58-4 

6. -9 

627 

59*0 

527 

447 

42-8 

8 

377 

39"9 

40'6 

46-8 

5o-6 

58-5 

62-2 

627 

58-8 

52-5 

44-3 

42-8 

9 

377 

3q-6 

407 

46-9 

5o-8 

58-5 

62'5 

627 

58-5 

52-3 

43-8 

42-8 

10 

37-8 

3q-3 

407 

46-9 

5ii 

58-6 

627 

627 

58-3 

52-1 

43-4 

427 

u 

37-9 

.Vg-i 

40-8 

47-0 

5 1 '4 

587 

62-9 

627 

5S-I 

01-9 

43-0 

42-5 

12 

38-1 

38-9 

40-8 

47"' 

5i-8 

58-8 

63-1 

62-6 

58-0 

517 

42*6 

42-2 

i3 

38-2 

38-8 

40-9 

47-2 

52M 

58-9 

63-3 

62-5 

57-8 

5i-6 

42-3 

41-8 

'4 

38-3 

387 

41-0 

47"4 

52 '5 

5q-i 

63-4 

62-4 

07-6 

5i-4 

42-0 

41-5 

i5 

38-4 

387 

4I-I 

47-5 

52-q 

59-3 

63-4 

62-3 

57-4 

5i-3 

41-8 

41-1 

16 

38-5 

38-8 

41-2 

47-6 

53-3 

5q-5 

63-5 

62-. 

^r^ 

51-2 

41-6 

40-8 

17 

38-6 

38-9 

41-3 

47-8 

537 

597 

63-5 

6.-9 

57-1 

5i-i 

41-5 

40-5 

18 

38-8 

39-0 

41-4 

47  "9 

54-1 

59-9 

63-4 

6i-8 

56'q 

oro 

4r5 

40' 2 

'9 

38-9 

3q-2 

41-4 

48-0 

54-4 

60'2 

63-3 

6r6 

56-8 

5o-8 

41-4 

40-0 

20 

39- 1 

39-3 

4 1 '5 

48-1 

547 

6o'5 

63-2 

6r4 

56-6 

5o-6 

41 '3 

3q-8 

21 

39-3 

39'o 

41-6 

48-2 

55'o 

6o-8 

63-0 

6i-3 

56-4 

50-4 

41-2 

39-6 

22 

39-5 

39-6 

4'7 

48-2 

55-3 

6ri 

62-q 

6i-3 

56-2 

5o'i 

41-1 

39-4 

23 

39-6 

397 

41-8 

48-3 

55-5 

6.-4 

628 

61-2 

56-1 

497 

\\'0 

39-3 

24 

397 

39-8 

42-0 

48-3 

557 

6.7 

627 

6ri 

55-9 

49-4 

\vo 

3q-3 

25 

39-8 

39-9 

42-3 

48-4 

55-q 

61-9 

627 

6ro 

55-8 

49-1 

40-9 

39-2 

26 

39-9 

40-0 

42-6 

48-4 

56-1 

62-0 

627 

60-9 

557 

48-8 

40-8 

39-1 

27 

40-0 

40-1 

43-0 

48-4 

56-3 

62"o 

62-6 

6o-8 

55-5 

48-5 

40-8 

3q-o 

28 

40-1 

40-2 

43-4 

48-5 

56o 

6i-Q 

62-6 

607 

55-4 

48-2 

40-9 

38-8 

2q 

40*2 

43-8 

48-5 

56-8 

6i-8 

62-6 

6o-6 

55-2 

47'9 

41-0 

387 

00 

40*3 

44-3 

48-6 

57-0 

617 

626 

6o'4 

54-9 

47-6 

41-2 

38-5 

3i 

40-4 

44-8 

57-3 

62-6 

6o-3 

47-3 

38-3 

Means 

38-7 

397 

41-5 

47-5 

53' 1 

09-8 

62-6 

6i'9 

57'5 

5ro 

427 

40-8 

The 

mean  of  t 

he  twelv 

e  month 

y  values 

is  49°- 

7- 

The  daily  register  of  rain  contained  in  column  IS  is  that  recorded  by  the  gauge 
No.  7,  Avhose  receiving  surface  is  5  inches  above  the  ground.  This  gauge  is  usually 
read  at  21''  and  9''.  The  continuous  record  of  Osier's  self-registering  gauge  shows 
whether  the  amounts  measured  at  21''  are  to  be  placed  to  the  same,  or  to  the 
preceding  civil  day  ;  and  in  cases  in  which  rain  fell  both  before  and  after  midnight, 
also  gives  the  means  of  ascertaining  the  proper  proportion  of  the  21''  amount  which 
should  be  placed  to  each  civil  day.  The  number  of  days  of  rain  given  in  the  foot 
notes,  and  in  the  abstract  tables,  pages  (lix)  and  (Ixxiii),  is  formed  from  the  records 
of  this  gauge.  In  this  numeration  only  those  days  are  counted  on  which  the  fall 
amounted  to  or  exceeded  0"'-005. 
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Tho  indications  of  electricity  arc  derived  from  Thomson's  Electrometer  (described 
in  §  22).  On  some  daj'S,  not  necessary  to  be  specified,  during  interruption  or  failure 
of  photographic  registration,  the  results  depend  on  eye  observations. 

No  particular  explanation  of  the  anemometric  results  seems  necessary.  It  may 
be  understood  generally  that  the  greatest  pressures  usually  occur  in  gusts  of  short 
duration. 

The  mean  amount  of  cloud  given  in  a  foot  note  on  the  right-hand  page,  and  in 
the  abstract  table,  page  (lix),  is  the  mean  found  from  observations  made  usually  at 
2P,  0\  3'-,  and  9'\  of  each  day. 

For  understanding  the  divisions  of  time  under  the  headings  "  Clouds  and 
Weather  "  and  "  Electricity,"  the  following  remarks  are  necessary  : — In  regard  to 
Clouds  and  Weather,  the  day  is  divided  by  columns  into  two  parts  (from  midnight 
to  noon,  and  from  noon  to  midnight),  and  each  of  these  parts  is  subdivided  into 
two  or  three  parts  by  colons  (:).  Thus,  when  there  is  a  single  colon  in  the 
first  column,  it  denotes  that  the  remarks  before  it  apply  (roughly)  to  the  interval 
from  midnight  to  6  a.m.,  and  those  following  it  to  the  interval  from  6  a.m.  to  noon. 
When  there  are  two  colons  in  the  first  column,  it  is  to  be  understood  that  the  twelve 
hours  are  divided  into  three  nearly  equal  parts  of  four  hours  each.  And  similarly 
for  the  second  column.  In  regard  to  Electricity  the  results  are  included  in  one 
column ;  in  this  case  the  colons  divide  the  whole  period  of  24  hours  (midnight  to 
midnight). 

The  notation  employed  for  Clouds  and  Weather  is  as  follows,  it  being  under- 
stood that  for  clouds  Howard's  Nomenclature  is  used.  The  figure  denotes  the 
proportion  of  sky  covered  by  cloud,  the  whole  sky  being  represented  by  10. 


a       denotes 

aurora  borealis 

h       denote 

s  haze 

ci 

cirrus 

slt-h      ... 

slight  haze 

ci-cu 

cirro-cumulus 

hi 

hail 

ci-s 

cirro-stratus 

1 

lightning 

cu 

cumulus 

li-cl       ... 

light  clouds 

cu-s 

cumulo-stratus 

lu-co 

lunar  corona 

d 

deio 

lu-ha 

lunar  halo 

hy-d      ... 

heavy  dew 

m 

mist 

f' 

fog 

slt-m 

slight  mist 

slt-f       ... 

slight  fog 

n 

nimbus 

tk-f        ... 

thick  fog 

p-cl 

IMrtially  cloudy 

fr 

frost 

r 

rain 

ho-fr     ... 

hoar  frost 

c-r 

contimied  rain 

g 

gale 

f  r-r 

frozen  rain 

iiy-g    ••• 

heavy  gale 

fq-r        ... 

frequent  rain 

glra 

gloom 

hy-r       ... 

lieavy  rain 

gt-glm  ... 

great  gloom 

c-hy-r  ... 

contimied  heavy  ra.in 
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m-r     denotes 

7nisty  rain 

sc 

denotes  scud 

fq-m-r 

frequent  misty  rain 

li-sc 

light  scud 

oc-m-r 

occasional  misty  rain 

si 

sleet 

oc-r 

occasional  rain 

sn 

snow 

sli-r 

shoiver  of  rain 

oc-sn 

occasional  snow 

shs-r 

showers  of  rain 

slt-sn 

slight  snoiv 

slt-r 

slirjld  rain 

so-laa 

solar  lialo 

oc-slt-r 

occasional  slight  rain 

sq 

squall 

th-r 

thin  rain 

sqs 

squalls 

fq-th-r 

frequent  thin  rain 

fq-sqs 

frequent  squalls 

oc-th-r 

occasional  thin  rain 

lay-sqs 

lieavy  squalls 

hy-sh 

licavy  shoiver 

f q-hy-sqs    . . 

frequent  Iwavy  squall. 

slt-sli 

slight  sJwtver 

oc-sqs 

occasioiial  squalls 

f  q-shs 

frequent  shoioeis 

t 

thunder 

hy-shs 

heavy  showers 

t-sm 

thunder  storm 

fq-liy-shs   ... 

frequent  licavy  showers 

tli-cl 

thin  clouds 

oc-hy-slis    . . . 

occasional  Iwavy  showers 

V 

variable 

li-shs 

light  sliowers 

vv 

very  variable 

oc-slis 

occasional  slwicers 

w 

wind 

s 

stratus 

st-w 

strong  wind 

The  following  is  the  notation  employed  for  Electricity : — 

w  denotes  ireak 


N  denotes  negative 
P  ...  positive 
m       ...       moderate 


strong 
variaiile 


The  duplication  of  the  letter  denotes  an  intensity  of  the  modification  descriljed, 
thus,  s  s,  is  very  strong;  v  v,  very  variable.  0  indicates  no  electricity,  and  a 
dash  "  —  "  accidental  failure  of  the  apparatus. 

The  I'eraaining  columns  in  the  tables  of  "  Daily  Results  "'  seem  to  I'equire  no 
special  remark  ;  all  necessary  explanation  regarding  the  residts  therein  contained 
will  be  found  in  the  notes  at  the  foot  of  the  left-hand  page,  or  in  the  descriptions  of 
the  several  instruments  given  in  preceding  sections. 

In  regard  to  the  comparisons  of  the  extremes  and  means,  &c.  of  meteorological 
elements  with  average  values,  contained  in  the  foot  notes,  it  may  be  mentioned  that 
the  photographic  barometric  results  are  compared  with  the  corresponding  barometric 
results,  1854-1873,  and  the  photographic  tliermometric  results  and  deductions 
therefrom  with  the  corresponding  tliermometric  results,  1849-1868  (see  "  Reduction 
of  Greenwich  Meteorological  Observations  1847-1873").  Otlier  deductions,  from 
eye  observations,  are  compared  with  averages  for  the  period  1841-1879. 
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The  tables  of  Meteorological  Abstracts,  following  the  Tables  of  "  Daily  Results," 
require  in  general  no  special  explanation. 

§  2G.  Ohseroatmis  of  Lanuiiuus  Meteors. 

In  arranging  for  the  observations  of  meteors,  the  directions  cii'culated  by  the 
Committee  of  the  British  Association  have  received  careful  attention.  On  the  nights 
specially  mentioned  in  the  directions  systematic  watch  has  been  kept  whenever  the 
weather  was  sufficiently  favourable.  These  nights  are,  January  2,  and  15  to  19 ; 
February  10  and  19  ;  March  1  to  4  and  18  ;  April  20,  and  25  to  30  ;  May  18 ;  June  6 
and  20;  July  17,  20,  and  29;  August  3  and  7  to  13  (especially  August  10);  Sep- 
tember 10;  October  1  to  6  and  16  to  23;  November  12  to  14,  19,  28,  and  30; 
December  6  to  14  (especially  December  11)  and  December  24. 

The  observers  in  the  year  1880  were  Mr.  Ellis,  Mr.  Nash,  Mr.  Hugo,  Mr.  Simmons, 
Mr.  McClellan,  Mr.  Jeffery,  and  Mr.  Sanders.  Their  observations  are  distinguished 
by  the  initials  E.,  N.,  H.,  S.,  M.,  J.,  and  W.  J.  S.,  respectively.  One  observation 
with  the  initials  E.  W.  M.  was  made  l^y  Mr.  Maunder. 

§  27.  Details  of  the  Gliemical  Operations  for  the  Photographic  Beco^rds. 

The  paper  used  in  1880  was  that  known  as  Whatman's  royal,  a  paper  not  specially 
prepared  for  photographic  purposes. 

First  Operation. — Freliminari/  Preparation  of  tlie  Paper. 

The  chemical  solutions  used  in  this  process  are  the  foUoAving  : — 
(1.)  Sixteen  grains  of  Iodide  of  Potassium  are  dissolved  in  one  ounce  of  distilled 
water. 

(2.)  Twenty-four  grains  of  Bromide  of  Potassium  are  dissolved  in  one  ounce  of 
distilled  water. 

(3.)  When  the  crystals  are  dissolved,  the  two  solutions  are  mixed  together,  forming 
the  bromo-iodising  solution.  The  mixture  will  keep  through  any  length  of  time. 
Immediately  before  use,  it  is  filtered  through  filtering  paper. 

A  quantity  of  the  paper,  sufficient  for  the  consumption  of  several  weeks,  is  treated 
in  the  following  manner,  sheet  after  sheet. 

The  sheet  of  paper  is  pinned  by  its  four  corners  to  a  horizontal  board.  Upon 
the  paper,  a  sufficient  quantity  (about  50  minims,  or  ^^  of  an  ounce  troy) 
of  the  bromo-iodising  solution  is  applied,  by  pouring  it  upon  the  paper  in 
front  of  a  glass  rod,  which  is  then  moved  to  and  fi-o  till  the  whole  surface 
is  uniformly  wetted  by  the  solution.  Or,  the  solution  may  be  evenly 
distributed  by  means  of  a  camel-hair  brush. 
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The  paper  thus  prepared  is  allowed  to  remain  in  a  horizontal  position  for  a  few 
minutes,  and  is  then  hung  up  to  dry  in  the  air ;  when  dry,  it  is  placed  in  a  drawer, 
and  may  be  kept  through  any  length  of  time. 


Second  Operation. — Uendenng  ilie  Paper  sensitive  to  tlw  Action  of  Light. 

A  solution  of  Nitrate  of  Silver  is  prepared  by  dissolving  50  grains  of  crystallized 
Nitrate  of  Silver  in  one  ounce  of  distilled  water.  Since  the  magnetic  basement  has 
been  used  for  photography,  15  minims  of  Acetic  Acid  have  always  been  added  to  the 
solution. 

Then  the  following  operation  is  performed  in  a  room  illuminated  by  yellow  light. 
The  paper  is  pinned  upon  a  board  somewhat  smaller  than  itself,  and  by  means 
of  a  glass  rod  its  surface  is  wetted  with  70  minims  of  the  Nitrate  of  Silver 
solution.    It  is  allowed  to  remain  a  short  time  in  a  horizontal  position,  and, 
if  any  part  of  the  paper  still  shines  from  the  presence  of  a  part  of  the 
solution  unabsorbed  into  its  texture,  the  superfluous  fluid  is  taken  oS"  by 
the  application  of  blotting  paper. 
The  paper,  still  damp,  is  immediately  placed  upon  the  cylinder,  and  is  covered  by 
the  exterior  glass  tube,  and  the  cylinder  is  mounted  upon  the  revolving  apparatus,  to 
receive  the  spot  of  light  formed  by  the  mirror,  which  is  carried  by  the  magnet ;  or  to 
receive  the  line  of  light  passing  through  the  thermometer  tube. 

Third  Operation. — Development  of  the  Photographic  Trace. 

"When  the  paper  is  removed  from  the  cylinder,  it  is  placed  as  before  upon  a  board, 
and  a  saturated  solution  of  Gallic  Acid,  to  which  a  few  drops  of  Aceto-Nitrate  of 
Silver  are  occasio7ially  added,  is  spread  over  the  paper  by  means  of  a  glass  rod,  and 
this  action  is  continued  until  the  trace  is  fully  developed.  The  solutions  are  kept  in 
the  magnetic  basement,  and  are  always  used  at  the  temperature  of  that  room.  When 
the  trace  is  well  developed,  the  paper  is  placed  in  a  vessel  with  water,  and  repeatedly 
washed  with  several  changes  of  water ;  a  brush  l^eing  passed  lightly  over  l)otii  sides 
of  the  paper  to  remove  any  crystalline  deposit. 

Fourth  Operation. — Fixing  the  Photographic  Trace. 

The  Photograph  is  placed  in  a  solution  of  Hyposulphite  of  Soda,  made  by  dis- 
solving four  or  five  ounces  of  the  Hyposulphite  in  a  i)int  of  water ;  it  is  plunged 
completely  In  the  liquid,  and  allowed  to  remain  from  one  to  two  hours,  until  the 
yellow    tint  of  the  Iodide   of   Silver   is  removed.     After   this   the   sheet  is  washed 
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repeatedly  with   wateT,  allowed  to  remain  immersed  in  water  for  24  hours,   and 

afterwards  placed  within  folds  of  cotton  cloths  till  nearly  dry.  Finally  it  is  either 
ironed,  or  placed  between  sheets  of  blotting-paper  and  pressed. 


§  28.  Personal  Estahlishment. 

The  personal  establishment  during  the  year  1880  consisted  of  William  Ellis, 
Superintendent  of  the  Magnetical  and  Meteorological  Department,  and  William 
Carpenter  Nash,  Assistant. 

Three  or  four  computers  have  usually  been  attached  to  the  Department. 

Royal  Observatory,  Greenwich,  W.  H.  M.  CHRISTIE. 

1881,  December  8. 
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MAGNETIC    OBSERVATIONS 

(EXCLUDING  THE  DAY8  OF  GREAT  MAGNETIC  DISTUEBAKCE). 
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A  2 


(iv) 


Redcction  of  the  Magxetic  Observations 


Table  I.— :\Ie 

AN    WeSTE 

!N  Declination  of  the  Magnet 

on  each  Astroxcmical  Dav,  as  deduced  from  the  Mean  of  T 

wentt- 

FOUR 

HocRLT  ME.\snRES  of  Oruixates  of  the  Photogk.^phic  Register  ou  that  Day. 

1880.                                                                                                                  1 

Davs  of 

the 
Montli. 

January. 

February. 

March. 

April. 

JIay. 

June. 

July. 

August. 

September. 

October. 

November. 

Deeember. 

18" 

18° 

18' 

18' 

18= 

iS= 

18° 

.8' 

18° 

18° 

18' 

18' 

; 

•3+'9 

35-1 

347 

33-6 

3o-9 

3'2I 

32-1 

32'5 

33"0 

f 
32-1 

3l'-3 

3ll 

2 

35- 1 

35-2 

34-4 

33-2 

33-3 

3r6 

3i-8 

33-6 

33' I 

31-9 

3o-8 

3l-2 

3 

i       34-9 

35-1 

34-4 

337 

32-2 

3r3 

317 

33-5 

32'9 

32-0 

3o-2 

4 

35*0 

35-2 

34-5 

34-4 

32-1 

3i-4 

31-9 

33-3 

33-0 

3i-5 

3 1 '4 

3o'9 

5 

34'Q 

35-2 

34-9 

34-0 

3i-8 

3i-2 

32-6 

33-1 

33-5 

3i-i 

3o-3 

6 

34-6 

35-1 

34-2 

337 

32-i 

3i-6 

32*2 

32'5 

33-3 

32-2 

^  , 

307 

7 

34-8 

35-1 

35-8 

33-4 

32- 1 

32-5 

32-1 

32 '4 

33-5 

3i-8 

3o"4 

8 

35i 

34-6 

34' I 

33-5 

32'5 

32-2 

3i-8 

32-4 

33-1 

32*5 

3o-6 

9 

3+-5 

34-8 

33-8 

337 

327 

317 

317 

33-2 

32-4 

32-4 

3o-4 

10 

34-4 

34-8 

34-3 

33-8 

327 

3i-9 

3f8 

33-1 

32-4 

327 

29-4 

1 1 

34-5 

33-5 

34-4 

33-8 

32-4 

3r8 

32-0 

34-5 

3.7 

32'9 

3i-3 

12 

34"5 

34-6 

347 

337 

3i-8 

32-0 

327 

32-0 

32-3 

3o-5 

i3 

347 

347 

33-9 

337 

32 '0 

317 

3i-6 

3i-4 

32'4 

307 

•4 

34-9 

35'o 

34-2 

337 

3i7 

3i-3 

32-8 

30-9 

32-1 

32-1 

3o-6 

i5 

•34"9 

35-0 

34-1 

33-4 

33-4 

32 -o 

32-1 

317 

3i-6 

32-1 

3o-3 

16 

.34-8 

35-2 

34-2 

34-2 

32-1 

32-5 

32 -o 

327 

32-4 

3o-8 

ori 

3o-6 

'7 

35"o 

35-4 

33-0 

33' I 

32-2 

3i-5 

32-1 

3f8 

317 

3r6 

3i-3 

3o'4 

iS 

35'o 

34-8 

34-5 

32'5 

32-3 

3i-6 

3i-8 

347 

3.7 

3r9 

3i-o 

307 

'9 

34-4 

35-0 

337 

34-3 

32-3 

3.-4 

29-8 

32-8 

3i-6 

32-4 

3fo 

3o-6 

20 

34-6 

34-8 

34-1 

33-8 

3i*g 

3i-5 

32-2 

32-8 

3i-8 

32-2 

3o-6 

3o-8 

21 

34-6 

54"9 

33-8 

33-3 

33-0 

32-0 

31-9 

32'0 

3o'9 

3o-3 

3o-3 

3o-8 

22 

346 

34-3 

34-1 

33-2 

3r8 

32-2 

3i-5 

32-1 

32-2 

32-1 

3o-8 

3o'4 

23 

35-4 

34-5 

33-9 

32-8 

32"o 

3i-2 

31-9 

32*4 

3i-2 

3o-8 

3o-8 

3o-6 

2+ 

340 

54'9 

34-0 

337 

32-2 

3i-8 

32-0 

32-2 

3i"6 

32-2 

3o"9 

3i-i 

25 

•54-9 

347 

33-9 

33*4 

32-1 

3i-8 

3i-3 

32-0 

32-1 

3o-6 

3o-8 

3o-8 

26 

347 

34-6 

33-9 

33-1 

32-9 

32-0 

3i-9 

32*0 

3i-8 

32-1 

3i-2 

307 

27 

347 

34-0 

33-1 

32-8 

32-6 

32-1 

32-3 

3r8 

33-3 

32-8 

3i-o 

30'2 

28 

34*5 

34-4 

33-9 

33-5 

3i7 

3i'9 

32-9 

32-2 

33-0 

32-6 

3fo 

3i-6 

29 

337 

34*2 

33-6 

337 

32-2 

317 

32-5 

32-0 

3i-9 

3r9 

3o-6 

3o-8 

3o 

34'5 

33-5 

32'9 

32-2 

3r5 

32*4 

3f4 

3i-8 

34-3 

3o-3 

3i-i 

3i 

34' 5 

33-9 

3i-6 

32-6 

327 

33-0 

3l-2 

Tabl 

E  II._Me 

\N-  Month 

LT    DeTEK> 

IIXATION    0 

f  the  AVesi 

rEKx  Decl 

ixatiox  of 

the  Magx 

et  at  every  Hour  of  the  Day  ; 

obtained 

jy  taking  t 

he  Mean  0 

f  all  the  E 

ETERMINAT 

loxs  at  the 

same  Hot 

'R  of  the  I 

)Ar  throng 

h  the  Mox 

TH. 

1880.                                                                                                                  1 

'is 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

18' 

18° 

18' 

IS° 

18' 

.r 

''' 

iS' 

18° 

18= 

18= 

18° 

b 
0 

36-8 

37-4 

37-8 

38-2 

36-4 

36-4 

36-5 

38- 1 

377 

37-3 

34-3 

33-3 

I 

37-4 

38-3 

39-1 

397 

37-4 

37-1 

377 

39-2 

387 

38-4 

34-6 

33"4 

2 

37-0 

38-1 

39-0 

39-4 

37-. 

37-2 

377 

39*0 

37-9 

37-5 

33-6 

33-1 

3 

36-1 

37-0 

37-9 

38-1 

36-3 

35-3 

367 

37-5 

36-4 

35-2 

32-5 

32-3 

4 

35-5 

35-8 

36-2 

36-5 

35-1 

54"9 

35'4 

35-8 

34-3 

333 

31-4 

3r6 

5 

35-1 

35-3 

35'i 

34-9 

34-0 

33-5 

33-9 

34-0 

33-2 

32-0 

307 

3o-9 

6 

347 

35'i 

33-q 

33-9 

33-1 

32-6 

33-1 

32-6 

32-5 

3i-8 

3o-6 

3o'3 

7 

34-4 

347 

33-6 

33-1 

32*4 

3 1  "9 

327 

3i-8 

32-1 

3i-i 

29-8 

297 

8 

33-8 

34-3 

33-3 

32-8 

32-0 

3i-5 

32-1 

3l-2 

31-4 

3o-5 

29"2 

29-1 

9 

33-4 

34-0 

32-9 

32-5 

3r5 

3 1-5 

3i-4 

31-4 

3f4 

3o*2 

28-9 

287 

10 

33-4 

33-6 

32-4 

32-4 

3ri 

3f2 

3o"q 

3ii 

3i-2 

3o-i 

287 

28-6 

u 

33-4 

33-4 

32-2 

32'5 

3i-i 

3i-2 

3o7 

3o-9 

3o'8 

29'6 

28-9 

28-9 

12 

337 

33-4 

32-9 

32-5 

3l-2 

30-9 

307 

3o'3 

3o-5 

3o'o 

29*0 

29-0 

13 

1       34-0 
34-3 

33-6 

33-1 

32-4 

3i-4 

307 

3o-5 

3o-2 

3o-6 

3o-3 

29-8 

297 

«4 

33*9 

33-4 

32-3 

3i-2 

3o'4 

3o-i 

3o*4 

3o-5 

307 

3o-i 

3o-2 

i5 

,       54-4 

34*2 

35-i 

32-1 

3o-6 

3o-3 

297 

3o'5 

3o'i 

3i-i 

307 

3o-3 

16 

34-5 

34-3 

33,-3 

32-0 

3o-2 

29"9 

297 

3o-2 

3o-3 

30-9 

3i-o 

3o-3 

>7 

34-4 

34-2 

33-1 

3i-8 

3o-o 

28-5 

28-8 

29-8 

3o-5 

3i-o 

3i*o 

3o-6 

18 

34-4 

34-. 

33-5 

3l-2 

29-2 

277 

28-6 

29-6 

3o-3 

3o'9 

30-9 

3o'5 

'9 

34-2 

33-8 

327 

3o-i 

28-3 

27-3 

28-1 

2g-6 

29-2 

3o-4 

3i-o 

3o-6 

20 

34-1 

33-2 

3i-5 

29-2 

28-4 

27-5 

28-2 

29-8 

28-6 

29-6 

3o"5 

3o-6 

21 

33-8 

33-0 

3i-i 

29-5 

29'5 

287 

29-2 

3o"4 

29-4 

29-9 

3o'2 

307 

22 

34*5 

34-2 

32'5 

32-0 

3i-5 

3i-o 

3i"4 

32-6 

3i-8 

32-3 

3 1 -3 

3 1 -3 

23 

357 

35-8 

3J2 

35-2 

34-2 

34-1 

34"o 

33-6 

35-3 

35-2 

33-0 

32-1 

MADE   AT  THE   ROYAL    OBSERVATORr,    GREENWICH,    IX   THE   YeAR    ISSO. 


(v) 


Tai-.m;  III. 

1880. 

Excess  of  Western 

Monthly  Means  of  all 

Mkax  Western 

Declination  above  i8% 
converted  into  Westeki.t 

the  DjCRNAL 

Ranges  of  the  Western 

Jlonth. 

Declination  of  the 
Magnet  in  each  Month. 

Force,  and  expressed  in 

terms  of  Gacss's  Unit 

msasured  on  the  Metrical 

Declination,  as  deduced 

from  the  Twcnty-foui- 

Hourly  Measures 

I                        SVSTEM. 

of  each  day. 

iS.  34^7 

18.34-8 
18. 34^1 

/ 
6' I 

•01826 

•01790 
•01708 
-01690 
•01669 
•01679 
•0171 1 
•01695 
•oi6S5 
-01622 
-0161 1 

9-6 

l8.  32'2 

i8.3i-8 
18.  32^o 

11-0 
1 1-0 

July - 

18.32-6 

12-5 

September 

18. 32^1 

1 8.  3o-9 
18.30-7 

11-7 

7-9 
6-8 

November 
December 

Mean 

18.32-6 

0-01713 

9-6 

The 

uuit  adopted  in  column  ^ 

is  the  MilUmetrL'-JIilli^ramme-Seeoud  Unit.     To  express  the  forces  on  the  Centim&tre-Gramme-Second  (C.G.S.)  sy; 

tcm,  the 

numbers  mu^ 

t  be  divided 

by  10,  equivalent  to  shifting  the  decimal  point  one  step  towards  the  left. 

Table  IV. — Mean  Horizontal  Magnetic  Force,  expressed  in  tei-ms  of  the  Mean  Horizontal  Force  for  the  Year,  and  dimini.slied     | 

by  a  Constant  (o-86ooo  nearly), 

uncorrecte 

d  for  Temperature,  on  each  Astronojiical  Day  ;  as  deduced  from  the  Mean  of    | 

rwENTT-FO0K  Hourly  Measures  of  Ordi 

NATES  of  the  Photographic  Eegisteb  on  that  Day. 

1880.                                                                                                                  1 

Days  of 

the 

January. 

Fehruary. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

Month. 

' 

d 

I 

o-l3oo5 

0-12928 

o^  1 2934 

0*12985 

0-12948 

o-l3o28 

0-12989 

0^12975 

0^12789 

o-i3ooo 

0^12976 

©•l3o65 

2 

•l3oo6 

•12943 

•12901 

•12931 

•12861 

•i3o52 

■13009 

'     -12988 

•12821 

•12977 

•l3o38 

-l3o97 

3 

•l3oi7 

•12910 

■12920 

•12920 

•12910 

•i3o8o 

■i3ooo 

•12989 

•12821 

•i3o33 

-i3o53 

4 

•12973 

•12917 

•12929 

•12942 

•12920 

•i3o33         ^13001 

•12966 

•12815 

■13078 

•12929 

-i3o83 

5 

•12960 

•12970 

•12924 

•12895 

•12970 

•i3oo5 

•12994 

•12941 

•12810 

•13094 

•13048 

6 

•12995 

•12910 

•12935 

•12910 

•12977 

■i3oo2 

-i3ooo 

•12916 

•12884 

•i3o5o 

•l3io3 

7 

•I2q45 

•12q33 

•12923 

•12927 

-12962 

•i3oi6 

-i3o6o 

•12985 

•12904 

•iooo3 

•i3o68 

8 

•12921 

•12919 

•12937 

•12930 

-12967 

•12976 

■i3o79 

•12974 

•12921 

•12999 

•13093 

q 

•12930 

•I2q62 

•12908 

•12948 

•I  3004 

■i3o23 

•i3o28 

•12946 

•12987 

•13041 

•i3i39 

10 

•12960 

•12943 

•12903 

•12964 

-i3o23 

•i3oo8 

•i3o2S 

•12935 

•12936 

•i3o28 

•i3i29 

II 

•12975  , 

•12940 

•12954 

•12967 

- 1 3oo I 

•i3o54 

•12980 

•12837 

•12960 

■12990 

•i3oi6 

12 

•12976 

•12922 

•12921 

•12990 

■12985 

•i3oi6 

■12994 

•i3ooi 

•i3oi8 

•130S9 

i3 

•12981 

•12927 

•12840 

•12982 

■12950 

•12987 

•12900 

•12953 

•i3oo8 

•l3o25 

'4 

■12974 

■12901 

•12884 

•12988 

-i3ooi 

•12997 

•12893 

•12773 

•l302I 

•12997 

•13070 

10 

•i3oi3 

•12944 

•12896 

•12990 

•12924 

-i3o3o 

•1291 1 

•12823 

•12876 

■I  3049 

•I3ii6 

16 

»7 
18 

•12997 
•12968 
•i3oo5 

•12940 
•12917 
•12936 

•12946 
•1271  + 
•12808 

•12987 
•12949 
•12972 

•12999 
•i3o27 
•i3o3i 

•i3o3i 
•12959 
•12943 

•12903 
•12934 
•12958 

•12831 
•12805 
•12800 

•12902 
•12933 
•12960 

•i3oo7 

•12849 

•i3i25 
•ioi3o 
•10112 

•I  3007 

"  -12639 

•12995 

•12839 

'9 

•13041 

•12975 

•12886 

•12878 

•i3o5o 

•i3oo3 

•12901 

•12667 

•12970 

•i3oio 

•12784 

•12956 

20 

•i3o39 

•12920 

■12890 

•12939 

•12988 

•12992 

•12877 

•12735 

•12981 

•13072 

•12588 

■iooo3 

21 

•l3020 

•12922 

•12890 

•12953 

•12985 

•12970 

•12937 

•12717 

•12996 

•10017 

•12565 

•i3o5i 

22 

23 

•i3o29 
•12965 

•12922 
•12945 

•12863 
•12899 

■12937 
•12969 

•i3ooo 
•i3o2i 

•l3020 

•12947 

■12898 
•12924 

•12751 
•12820 

•12970 
•12993 

•13045 
•12955 

•12647 

•i3i26 
•i3io5 

•12468 

24 

•12973 

•12969 

•12912 

•i3oi4 

■i3oi2 

•12872 

•12937 

•12870 

•i3oi3 

•l3022 

•12492 

•i3i35 

20 
26 

•  1 3004 
•I  3044 

•12960 
•12943 

•12900 
•12921 

•12937 
•12980 

•i3ooo 
•12941 

•12919 
•12986 

•12882 
•i3oo8 

•12903 

12795 

•i3oo6 
•12997 

•12938 
•12951 

•12526 

•13193 

•13187 

•13175 

27 

•12983 

•12952 

•12928 

•i3oi8 

-12920 

•12919 

•12909 

•12815 

•12910 

•12958 

•i3i23 

•i3i23 

28 

■12992 

■I  2q56 

•12949 

•12913 

•12988 

-12920 

■12977 

•12821 

•12920 

•12885 

-13173 

•ioi38 

29 

3o 

■12935 
•12977 

•12945 

•12937 
•I2q55 

•12967 
•12968 

■i3oi8 
•10007 

•12933 
•i2g3o 

•  •12959 
•12964 

•12814 
•12825 

•12927 
•12999 

•12985 
•i3ooo 

-13145 

•13070 

-13095 

5i 

•12938 

•12986 

•12975 

•12972 

•12809 

•12894 

(vi) 


Reductiox  of  the  JIagxetic  Observations 


Table  V.- 

-Daily  Means  of  Readings  (usuallj'  eight  on  each  Day)  of  the  Thermometer  ijlaced  w 

ithin  the  bo.'c  inclosing 

the 

Horizontal  Force  Magnetometee 

,  for  each  Astronomical  Day. 

• 

Daj-s  of 

the 
Mcnth. 

January. 

February. 

March. 

April. 

JIay. 

June.              July. 

I     August. 

1 

September. 

October. 

November. 

December. 

d 

^ 

^ 

^ 

^ 

^ 

I 

617 

6o'5 

61-8 

62-9 

62-4 

63^4 

67^8 

65-8 

7  ■"••3 

65^2 

61% 

62-5 

2 

6o-3 

61 -3 

61-6 

63-0 

62-4 

63-3 

66-3 

65-5 

72-6 

64^0 

6o-8 

61-3 

3 

60-5 

62-0 

62-8 

63-9 

63-0 

62^4 

66-5 

66-9 

73-3 

6o^6 

62-0 

4 

6o-6 

6o^2 

63^o 

63-1 

63^5 

6r3 

65-8 

69*2 

74-2 

6r6 

60-5 

63-5 

5 

6o-3 

59^6 

63-9 

62^2 

63-0 

6i-6 

66-8 

70^1 

73-3 

65^4 

63-1 

6 

6o-i 

6r3 

63-5 

62^. 

62-7 

62^7 

65-9 

6q-2 

70-7 

65^9 

64-0 

7 

6o'o 

62-2 

62-6 

62^4 

63'o 

63-0 

65-3 

67-2 

69-0 

66^3 

64-3 

8 

6o-2 

6p2 

62-2 

62-5 

62-3 

62^5 

647 

66-4 

68-6 

65-5 

63-7 

9 

6l-2 

60-4 

63-6 

6i-6 

61-9 

62^3 

647 

67-6 

69-0 

65-3 

63-0 

10 

60-9 

60-4 

63-4 

6r4 

62*9 

63^o 

66-0 

697 

707 

64-8 

62-3 

>i 

59-6 

58-8 

62-3 

617 

63-4 

63-0 

66-8 

70-9 

69*9 

64-8 

62-9 

12       1 

6c- 1 

6o-3 

63-2 

62^0 

64^1 

64-0 

67-5 

68-1 

64-1 

64^1 

i3 

6o'3 

60-7 

62-6 

63-4 

65^2 

65-8 

67-7 

66-8 

65-1 

63^5 

'4 

6o'4 

611 

6o-q 

63-0 

66^1 

66-5 

68-Q 

70-4 

65-8 

64-3 

62^3 

i5 

6r3 

6i-6 

6r6 

6,-9 

65^7 

65-2 

69-8  ■ 

70^2 

65-1 

63-q 

62-1 

i6     1 

6,7 

62-4 

6r6 

62-1 

63-6 

65-3 

70-1 

70-2 

65-4 

64-8 

62-3 

6l-q 

'7 

60-4 

627 

6i-7 

63-3 

62^2 

66-6 

69-5 

71-3 

65-8 

65^1 

6i"4 

6i-i 

i8 

58-0 

62-6 

62^3 

63-8 

61-6 

67-6 

69-2 

7fi 

64-1 

65^2 

6o^3 

62-1 

'9 

56-6 

63-1 

62^1 

65-2 

62-q 

67-5 

69-. 

72-0 

63-0 

63-9 

6ri 

62-3 

20      , 

55-8 

63-0 

6r8 

64-3 

65-5 

67'2 

70-1 

72-4 

63-2 

6i-5 

59-5 

62-1 

21 

57-1 

627 

617 

63-3 

66-0 

67-1 

70-2 

72^3 

65-1 

6l-2 

58-8 

61-2 

22 

58-8 

61-4 

6i-6 

62-8 

65-2 

66^3 

69-1 

707 

68-0 

6r3 

58-8 

62-1 

23 

59-4 

60-4 

61-2 

63-0 

64^2 

66^3 

697 

6q^l 

67'9 

6r3 

6o-8 

63-3 

H 

6o-o 

59-5 

6i-5 

63-6 

64*9 

67-4 

69-2 

69-5 

67-7 

6ro 

62^3 

61-4 

25 

58-5 

60-7 

62-2 

63-1 

66^3 

67-0 

70-4 

70^6 

67-6 

6r8 

62^9 

58-2 

26 

56'9 

6ri 

62-0 

6i-6 

677 

65-8 

69-9 

71-6 

68-5 

62^7 

63^2 

58-0 

27 

56-4 

6r2 

62-3 

61-6 

66-6 

677 

70-1 

7I-0 

68-2 

64^5 

62^2 

6i-5 

28 

56-5 

62-3 

62^0 

62-2 

63-4 

68-6 

69-6 

7r3 

66-7 

64^3 

62^0 

63-8 

29 

56-8 

627 

62-5 

61-8 

63-0 

68^7 

69*1 

7r2 

65-5 

62^0 

62-3 

62-6 

00 

59-0 

63^1 

61-9 

63-1 

68-7 

66-7 

70^8 

64-5 

6o^6 

62-1 

3i 

6o-2 

63-0 

63-0 

66-3 

7o'9 

6,7 

Taul 

K  VI.— Mf 

AN  Monte 

LY  Deter 

IINATION    0 

f  the  HoR 

IZOXTAL    j\' 

agnetic  Force,  expressed  in  terms  of  the  Mean  Horizontal         | 

] 

^orce  for  tl 

e  Year,  an 

d  diminishe 

fl  by  a  Con 

staut  (o-SC 

)0oo  nearly 

),  uncorrec 

ted  for  Tej 

II'ERATURE 

at  every  Holk  of  the  Day  ; 

c 

btained  by 

taking  the 

JIean  of  a 

11  the  Deti 

RMINATION 

s  at  the  sar 

ue  Hour  0 

"  the  Day  t 

lirough  each  Month. 

Hour,     [ 
Greenwich  ' 
Mrln  Solar  | 

January. 

February. 

March. 

April. 

May. 

1880. 
June. 

July. 

August. 

September. 

October. 

November. 

December. 

li 
0 

0-12973 

0-12903 

0-12859 

0-12864 

0-1291S 

0^12923 

0-12800 

0-12766 

o^i283i 

o^l  291 1 

0^12796 

0- 1 3071 

I 

•12995 

•12920 

•12887 

•12908 

-12940 

•12940 

•12874 

•12792 

■12869 

•12955 

•12811 

•13076 

2 

•i3oo5 

-12946 

•12907 

•12954 

•12972 

•12973 

•12911 

•12836 

-12891 

•12987 

•12833 

•i3o85 

3 

-12997 

-12901 

•12918 

•12987 

•l3oo8 

-12997 

•12967 

■12870 

•12905 

•I  3007 

•12828 

•13087 

4 

•12990 

•12948 

•12910 

•12999 

•l3o20 

•i3oo8 

•12985 

•12886 

•12919 

•i3oi6 

•12814 

•10082 

5 

•12982 

•12946 

•12913 

•i3ooi 

•13046 

•i3o25 

•12999 

•12891 

•12930 

•i3o23 

•12816 

•13078 

6 

-12980 

•12946 

•12909 

■12999 

•i3o65 

•13044 

•13027 

•12905 

■12961 

•i3o32 

•12827 

•10078 

7 

•12977 

-12947 

•12909 

•12990 

•i3o54 

•i3o58 

•i3o33 

•12922 

•12979 

•13043 

•12827 

-i3o85 

8 

•12965 

•12948 

•12918 

•12991 

•i3o35 

•i3o6o 

•i3o25 

•12916 

•12990 

•13041 

-12836 

-i3o8o 

9 

•12964 

•12944 

-12932 

•i3ooo 

•i3o25 

•13043 

•i3oi8 

•12904 

•12992 

•|3o37 

•12839 

•i3o86 

10 

•12967 

•12942 

•12940 

■'2999 

•i3oi5 

•i3o3i 

•i3oo5 

•12896 

•12990 

•  1 3048 

•12841 

•i3o85 

II 

•12967 

-12937 

•12939 

•12992 

•i3oo6 

•13024 

•i3ooi 

•12897 

•12987 

•13048 

•12846 

■i3o82 

1  2 

•12967 

•12931 

•12930 

•12991 

•i3ooo 

•13019 

•i3ooi 

•12894 

•12982 

•13042 

-12841 

•13091 

i3 

•12974 

•12939 

•12920 

•12982 

•i3ooo 

•i3oi3 

•  1 3oc6 

•12898 

•12989 

•i3o37 

-12837 

•13087 

'4 

•12980 

•12943 

•12914 

•12967 

•i3oo8 

•i3oi3 

•i3oio 

•12896 

-12988 

■i3o36 

•12839 

•13091 

i5 

-12983 

-12943 

•12917 

•12966 

•«2997 

•i3oi5 

•i3oo8 

•12894 

•12986 

•13042 

•12845 

■13098 

16 

-12990 

•12951 

•12927 

•12965 

•12988 

•i3oi5 

•i3oo3 

•12901 

•i2q85 

■I  3044 

•12859 

■i3io6 

'7 

•l3002 

•12960 

•1293s 

•12974 

•12978 

•i3oo7 

•1299+ 

•12893 

•12983 

•i3o49 

-12877 

•l3l21 

18 

•i3oii 

•12966 

•12937 

•12969 

•12959 

•12987 

•12975 

•12873 

•>2974 

•13045 

-12887 

•i3i35 

'9 

•i3oi6 

•12961 

•12928 

-12957 

•12937 

•12955 

•12952 

•12838 

•12943 

•l302  1 

-12879 

•l3l22 

20 

•i3oig 

•12952 

-12909 

•12928 

-12902 

•12919 

•12916 

•12793 

•12889 

•12969 

•12869 

■i3i23 

21 

•i3ooi 

•12923 

•12864 

•12879 

•12875 

•12890 

-12871 

•12751 

•12842 

•129II 

•12823 

•i3io8 

22 

•12973 

•12902 

•12829 

•12835 

•12876 

•12884 

-12843 

•12726 

•12802 

•12873 

•12794 

•i3o85 

23 

•12966 

-12892 

•i283o 

•12824 

•12895 

•12889 

-12843 

•12733 

•12807 

-12867 

•12767 

•13069 

MADE   AT   THE   ROYAL    OBSERVATORY,    GREENWICH,    IN   THE   YeAR   1880. 
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1 

ABLE  VII. — Monthly  Means  of  Readings 

of  the  Thermometer  placed  within  the  box  inclosin 

g  the  Horizontal  Force 

Magnetosietee,  at  each  of  the  ordinary  Hours  of  Observation. 

1880. 

Hour, 
Greenwich 
Mean  Solar 

Time. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

^ 

^ 

, 

^ 

0 

59-2 

6ri 

62^1 

62-5 

63-7 

65^1 

68-0 

69-6 

67*9 

63^4 

6r2 

62^2 

I 

59-3 

6r2 

62-2 

62^6 

63-9 

65-3 

68-3 

69-9 

68^2 

63^5 

6r4 

62-3 

2 

59-5 

61  ^4 

62^3 

62^7 

64^1 

65^5 

68^8 

70-3 

68^5 

63^6 

6r5 

62-+ 

3 

59-6 

6 1 '4 

62^4 

62^8 

64^3 

65^7 

69-0 

70-6 

68^7 

63^8 

6r6 

62'5 

9 

601 

6r8 

62-8 

63^3 

647 

66-1 

68-9 

7<'i 

68-8 

64^0 

6r5 

62^5 

59- 1 

6i-2 

62'3 

62-7 

63^5 

64-6 

66^7 

68-8 

67^0 

63^4 

6ro 

62^1 

22 

59-1 

6ri 

62^2 

62^5 

63^4 

64^8 

67^1 

69^0 

67-3 

63^3 

610 

62^1 

23 

59-0 

6ri 

62^1 

62-4 

63^5 

65^0 

6--5 

69-4 

67-5 

63^3 

6ro 

62^1 

Table  VIII. 

1880. 

Mean  Hokizontai.  Magnetic  Foece  in  each  Month, 

Month. 

uncorrected  for  Temperature. 

Mean  Temperature. 

Expressed  in  terms  of  the  Mean- 

Expressed  in  terms  of  Gauss's 

Horizontal  Force  for  the  Year, 
and  diminished  by  a  Constant 

Metrical  System,  and 

(o'Sbooo  nearly;. 

(1-55144  nearly). 

0' 12985 

0^23425 

59-4 
6i-3 

■  12939 

■  12908 

•  12955 

•  12980 

■23342 

Marc 

h 

•23286 
•23371 

62-3 
62-7 

May 

■23416 

63^q 

•12989 

•  12963 
•12857 
•12934 

•  13004 

■23432 

65^3 

July 

•23385 

68^o 

•23194 

69^8 

•23333 

68^o 

Octol 
Nove 
Decei 

)er 

•23459 

63^5 
6i3 

62^3 

mber 

•12834 

•23i53 

liber 

•  13092 

•236 18 

The  unit  adopted  in  column  3  is  the  Mil 

imetre-Millig 

ramme-Secoud  Unit.   To  express  the  forces  on  the  Centimfetre-Gra 

mme-Second  (C.G.S.)  system,               | 

the  numbers  must  be  divided  by  i 

3,  equivalent  to  shifting  the  decimal  point  one  step  towards  the  left. 

The  value  o-S6ooo  of  Horizontal  Fore 

B  correspond 

to  I  •  55 144  of  Gauss's  Unit   on  the  Metrical  (Millimetre-MiUigramme-Second)  system,  and  to 

0'i55i4  on  the  C.G.S.  system. 

1 

Table 

IX. — Me.\n  Vertical  Magne 

nc  Force 

expressed  in  terms  of  the  Mean  Vertical  Force  for 

the  Year,  and   diminished  by 

I    Constant   (o'q6ooo  nearly),  ui 

icorrected 

for  Temperature,  on  each  Astronomical  Bax  ;   as 

deduced   from    the 

Mean  of 

rWEXTT-FOUK  HOURLT  MEASURE 

3  of  Ordinates  of  the  Photographic  Register  on  that  Day. 

1880. 

Days  of 

the 

Month. 

January. 

February. 

JIarch. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

I 

0'04358 

0^04148    j  0^04 1 65 

0-04175 

0^04147 

0^04183 

0^0457  3 

0^04402 

0-04787 

0^04204 

0^03734 

0^03771 

2 

•04l5q 

•04174    i     •04138 

■04258 

•04196 

•04207 

■04407 

•04397 

•04888 

•04077 

•03639 

•03595 

3 

•04281 

•04251    1     ^04260 

•04354 

•04232 

•04142 

•04443 

•040 1 1 

•04925 

•03786 

•o36q2 

4 

■04280 

•04090 

•04328 

•04268 

•04298 

■04104 

■04384 

•04663 

•o5o37 

•03780 

•03628 

•03789 

0 

•04232 

•04000 

•04390 

•04188 

•04227 

•04100 

■04470 

•04738 

•04968 

■04145 

•o366q 

•03772 

6 

•04181 

•04163 

•04321 

•04170 

•04223 

•04160 

■04410 

•04658 

•04753 

•04109 

•03760 

■03837 

7 

•04175 

•04241 

•04290 

•04216 

•04223 

•04205 

■04350 

•04500 

•04551 

•04247 

•o38i6 

•o3852 

8 

•04210 

■04122 

•04206 

•04209 

•04184 

•04171 

■04202 

•04426 

•04504 

•04160 

•03747 

•03787 

9 

•04261 

•04049 

•04366 

•04114 

•04134 

•04102 

■04261 

•04481 

•04519 

•04108 

•03671 

•03744 

10 

■04253 

•04108 

•04358 

•04096 

•04183 

•04237 

■04400 

•04645 

•047 1 5 

•04049 

•03870 

•03737 

(viii) 


ReDI'CTIOX   of   the    ilAGXETIC    OBSERVATIONS 


Takle  IX. 

—Mean  Vertical  M 

iGNETic  FoKCE,  expressed  in  terms  of  the  Mean  Vertical  Force  for  the  Year,  &c. — concluded. 

.SRr, 

Days  of 
the 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

1  December. 

Month. 

1 

(I 
II 

0*04140 

o"O4O08 

0-04242 

0-04147 

©•04268 

o'042o3 

0^04480 

0^04787 

0-04603 

©•04055 

©•03948 

0-03788 

12 

•04142 

•04096 

•04325 

•04169 

•04291 

•04000 

•04470 

•04429 

•03983 

•03928 

•03826 

i3 

•04147 

•04133 

•04262 

•04268 

•04407 

•04427 

■04476 

•04202 

■04009 

•03980 

•03799 

H 

•04146 

•04128 

•04122 

•04233 

•04403 

•o^oo3 

•04634 

•04756 

■041 7 1 

•03995 

•o3g2  2 

•03676 

i5 

•04237 

•04191 

■04165 

•04156 

•04483 

•04343 

•04706 

•04707 

•04167 

•00924 

•03828 

-03670 

i6 

•04310 

•04272 

■04109 

•04191 

•04325 

•04064 

■04789 

•04710 

•04208 

•04042 

•03741 

•o36i8 

'7 

•04 1 43 

•04262 

•04216 

•04295 

•04192 

•04495 

•04773 

•04781 

•04237 

•04054 

■03673 

•03539 

i8 

•03951 

•04266 

•04228 

04299 

•04176 

•04610 

■0468  1 

•04742 

•04086 

•04054 

•03571 

•o365o 

'9 

•03820 

•04288 

•04229 

•04465 

•045S2 

■04654 

•04910 

•04013 

•03929 

•03642 

•03694 

20 

•03767 

•04312  ^ 

•04161 

•04372 

•04398 

•04544 

■04747 

•04882 

•03987 

•o3666 

•03567 

•o365o 

21 

•03902 

•04003 

•04103 

•04274 

•04473 

■04586 

•04776 

<P4862 

•04118 

•03657 

•03541 

•03570 

22 

•04003 

•04169 

•04119 

•04271 

•04363 

■04502 

•04704 

•04717 

•04351 

•03693 

•03488 

•03634 

23 

•04030 

•04123 

•04087 

•04271 

•04260 

•04500 

•04710 

•04586 

•04401 

•03675 

•03664 

■03714 

2  + 

•0406  7 

•04000 

•0+118 

•04297 

•04352 

■04660 

•04664 

•04632 

•04358 

•o3656 

•03757 

•o3583 

25 

•03900 

•04112 

•04163 

•04265 

•04442 

•04560 

•C4782 

•04685 

•04362 

•03781 

•03774 

•03391 

26 

•03753 

•04104 

•04133 

•04100 

•04637 

•04414 

•0473-8 

•04842 

•04466 

•03839 

•o38i2 

•03442 

27 

•03732 

•04098 

•04217 

•04094 

•04559 

•04553 

•04804 

•04775 

•04428 

•04053 

•03745 

•03640 

28 

•03743 

•04253 

•04172 

•04202 

•04261 

•04664 

•04767 

•04846 

•04375 

•04033 

•03749 

•03733 

29 

•00790 

•04312 

•04157 

•04107 

•04204 

•04660 

•04701 

•04810 

•04234 

•03783 

•00769 

•03614 

3o 

•03999 

•042 1 8 

•04119 

•04205 

•04680 

•04492 

•04741 

•04136 

•o3683 

•00723 

•03491 

3i 

•04091 

•04178 

•04186 

•04445 

•04757 

•03-73 

T 

ABLE    X. 

Daily  Me, 

LSS  of  Ee. 

LDIN'GS    (usi 

lally  eight 

an  each  Da 

y)  of  the  Thermometer  placet! 

within  the  box  inclosing  the 

Vei 

jTic.^L  For 

tCE  Magne 

IOMETER,  f 
1  Qfi^ 

or  each  As 

TROxojncAL  Day. 

Days  of 
the 

Mouth. 

1      , 

1    January. 

February. 

JIareh. 

April. 

ilay. 

1  090. 

June. 

July. 

August. 

September. 

October. 

Noyember. 

1  December. 

J 

jj 

jj 

^ 

^ 

^ 

g 

jj 

^ 

0 

1 

6o-5 

6o-8 

6i-6 

62-3 

62-6 

63^2 

66^7 

66^o 

70-7 

65^3 

6i-5 

62-5 

2 

59^3 

6r3 

61-4 

62-8 

62^2 

63^4 

65-5 

66-0 

72-0 

64-2 

6o^8 

6ri 

3 

6o-6 

6 1 '9 

62^3 

63-8 

63^o 

62^7 

65'4 

67-3 

72^5 

6o^8 

6 1 '9 

4 

6o^7 

6o"7 

^2^8 

63-2 

63-6 

6r5 

64^8 

68-7 

73-2 

6r5 

6o'4 

63^1 

5 

6o-2 

597 

63-6 

62^1 

63-2 

6r3 

65^8 

69*4 

72-4 

64^8 

6o^9 

62^7 

6 

6o^i 

6r2 

63^1 

62^1 

62^9 

62^2 

65-4 

68^6 

70^1 

65^7 

62^0 

63-4 

7 

59^9 

62^1 

62^4 

62^5 

62^9 

626 

65^2 

66^5 

68-7 

66-0 

62-4 

63-5 

8 

6o^3 

6o^9 

62'0 

62^5 

62^5 

62^3 

63^9 

66^o 

68-3 

65-3 

62-2 

63-2 

9 

6ro 

6o-i 

63-2 

6r4 

62-0 

62-2 

64^0 

66^9 

68-8 

64^8 

61-2 

62-7 

10 

6ro 

6o^i 

63^2 

617 

63-0 

6o^o 

65^4 

68-7 

70-5 

64^0 

63-5 

62-3 

1 1 

6o^2 

58^8 

62^1 

6i-q 

63-6 

62^9 

66-3 

69-9 

69-5 

64^0 

64^2 

62-6 

12 

6o^4 

6o-6 

63^1 

62-5 

64^0 

63^9 

66^o 

67-2 

6o^o 

64^1 

63-4 

i3 

6o^2 

6o^9 

62-2 

63-4 

65^3 

6o^5 

66^7 

65-7 

64^3 

64^6 

63-1 

'4 

6o^i 

6ro 

6o^6 

63-1 

66^0 

65^9 

68^1 

69'7 

64^8 

63^6 

63-6 

62-1 

i5 

6^4 

6r7 

6r+ 

62^1 

66^o 

64^6 

69^1 

69^2 

64^4 

63^2 

63-2 

62-1 

i6 

6r9 

62^4 

6r7 

62'0 

63-9 

65^o 

69^2 

69^1 

65^1 

64-2 

62-0 

61-3 

17 

6o^4 

62^6 

6r7 

63-4 

62^7 

66^1 

6q-o 

70^1 

65^4 

64^3 

6i-3 

6o-6 

18 

58^4 

62^4 

62^2 

63^6 

62^5 

67^0 

68-2 

69^9 

64^2 

64-5 

6o^7 

6r6 

'9 

57^1 

62-6 

62^1 

65-1 

66-9 

68-3 

70^6 

62-7 

62^9 

6o-q 

62-1 

20 

56^4 

62-6 

6r7 

64-3 

65^5 

66^6 

69-3 

7ro 

62-9 

6o^4 

59^8 

6,-7 

21 

57^6 

62-5 

6r3 

63-3 

66^0 

66^8 

69^0 

71  •o 

64-4 

6o'2 

59-8 

61-1 

22 

59^1 

612 

6i-4 

63-0 

64'9 

66^o 

68^8 

69^5 

66^6 

6o^7 

596 

6.-7 

23 

59^6 

59-9 

610 

63-1 

64^1 

66^o 

69*0 

68^3 

67^3 

6o-8 

61-6 

62-9 

24 

59^9 

5q^5 

6i-6 

63-7 

647 

67^0 

68^8 

68^8 

67^2 

6o^5 

62^9 

60-9 

25 

58^3 

6o^8 

62-0 

63^1 

66-0 

66^5 

70^0 

69-7 

67^3 

61-8 

63^1 

59-2 

26 

i       56^6 

6o*7 

6r6 

6r3 

67^8 

63^3 

69*4 

70-8 

68^4 

62-8 

63^1 

6o^o 

27 

56^i 

6o^7 

62^5 

617 

67^1 

66^6 

69-7 

70-2 

68-0 

64-7 

62^2 

62^3 

28 

;      56^4 

62^4 

62*2 

62^7 

63^8 

67^6 

6q^6 

70'9 

67-. 

64^2 

62^2 

63-2 

29 

:      5r2 

62^9 

62^3 

62^1 

63^2 

67^8 

68^9 

70-7 

65^9 

6 1^9 

62^6 

61-8 

3o 

59"+ 

62^6 

6r9 

63'o 

677 

66^7 

70-4 

64^9 

6o-6 

62^3 

60-6 

3i 

6o^2 

62-5 

63^o 

66^2 

70-6 

6r8 

JUDE   AT   THE    Rn'AL   OuSERVATOnY,   GREENWICH,    IX   THE   YeAR   ]  880. 
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TAi-.r.E  XL— Me 

/VN  Monthly  Determination  of  the  Verticai-  Magnetic  Force,  expressed  in  terms 

of  the  Mean  Vertical  Force 

'or  the   Year,  and  diminished  by  a  Constant  (o'g6ooo  nearly), 

uncorrected  for  Temperature, 

at  every  Hour  of  the  Day  ; 

jbtained  by 

tiiking  the  Mean  of  uU  tlie  Detekiunations  at  the  same  IIoiu  0 

'  tlie  D.VY  through  each  Month. 

1880. 

J3  S 

ii'ii 

3gc.§ 

h 
O 

January. 

February. 

Starch. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

o"04.oi9 

0^041  17 

0^04 1 4g 

0^04 1 46 

0^04229 

0^0433 1 

0^04533 

0^046  2  8 

0^04395 

O^oSSSg 

0^03707 

o^o3656 

I 

•04042 

•04136 

•04175 

•04 1 69 

•04266 

■04364 

•04580 

•04668 

■04435 

•03916 

•03732 

■03684 

2 

•04069 

•04157 

•04201 

•04195 

•04300 

•04399 

•04624 

•04712 

•04472 

•03943 

•03764 

■00706 

3 

•040S7 

■04175 

•04221 

•042 1 6 

■04325 

•0442  1 

■04655 

•04749 

•04507 

•03966 

•03768 

■03713 

4 

•04095 

•04182 

•0423g 

•04234 

•04352 

•04443 

•04675 

•04778 

•04527 

•03977 

■03775 

•00716 

5 

•041 12 

■04188 

•04282 

•04255 

•04374 

•04463 

•04687 

•04794 

•04531 

•03984 

•o377g 

•03717 

6 

•041 2 1 

•04202 

•04261 

•04264 

•043s  1 

•04471 

•04697 

•04803 

•04625 

•03988 

•03775 

•03712 

7 

•04120 

•04207 

•04271 

•04266 

•04378 

•04473 

•04695 

•04802 

•0462  I 

•03990 

•03770 

•03708 

8 

•041 17 

•04202 

•04266 

•04274 

•04075 

•04467 

•0468S 

•0479J 

•04616 

•o3g85 

•03763 

•00699 

9 

•04116 

•04195 

•04251 

•04269 

•04364 

•04459 

•04670 

•04780 

•04602 

■03974 

•03749 

•00691 

lO 

•04106 

•04187 

•0423g 

•04261 

•04348 

■04444 

•04642 

•04756 

•0448 1 

■03962 

•03742 

•o3686 

1 1 

•04104 

•04187 

•04240 

■04264 

•04340 

•0443 1 

•04614 

•04729 

•04464 

■o3g6o 

•03744 

•03686 

12 

•04098 

•04185 

•0423g 

•04261 

•04331 

•04416 

•04593 

•04707 

•04460 

•o3g57 

•03746 

•o368o 

i3 

•04091 

•04181 

•04235 

•04253 

•04318 

•0440 1 

•04574 

•04685 

•04433 

•o3g52 

•o3'74i 

•00674 

H 

•04083 

•04174 

•04226 

•04244 

•04296 

•04386 

•04501 

■04662 

•04412 

■o3g44 

•03735 

■o3668 

i5 

•04075 

•04170 

•04217 

•04233 

•04282 

■04374 

•04532 

•04644 

•04395 

•o3g37 

•03731 

■03666 

i6 

•04066 

•04163 

•04208 

•04224 

•04272 

•04366 

•04518 

•04626 

•04381 

•o3g2  8 

■03725 

•00663 

•7 

•0405  s 

•04157 

•04198 

•04216 

■04264 

•04354 

•04502 

•04612 

•04370 

•o3gi9 

•03717 

•o3656 

i8 

•04047 

•04150 

•04191 

•04209 

•04255 

•04344 

•04486 

•04602 

•0436 1 

•03913 

•03711 

•o3652 

'9 

•04043 

•04153 

•04196 

•04200 

•04247 

•04340 

•04477 

•04593 

•04353 

•03909 

•03709 

•03648 

20 

•04031 

•04148 

■0418S 

•04190 

•04239 

•04334 

•04477 

•04589 

•04349 

•03906 

•03710 

■03643 

21 

•04018 

•04136 

•04165 

•04179 

•04231 

•04326 

•04478 

•04688 

•04344 

•o38g5 

■03709 

■03641 

22 

•04003 

■041  2  I 

•04147 

■04107 

•04214 

■04024 

•04485 

•045g8 

•04346 

•03873 

•03696 

•00637 

23 

•oSqga 

•041  10 

•04134 

•04136 

•04206 

•04326 

•04499 

•04610 

■04352 

•o3865 

•03693 

■03604 

Taule  XII 

. — iloxrii 

^Y  Means 

of  Readings  of  the  ' 

fnERMOJIEl 

EE  placed 

within  the  box  inclos 

ing  the  Vertical  Force 

M 

J.GNETOMETEK,  at  eacl 

of  the  or 

Jinary  Hoi 

rs  of  Observation. 

i88o. 

C3 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

h 

0 

0 

0 

0 

0 

0 

c 

0 

0 

0 

0 

O 

59-3 

6ri 

62^0 

62^7 

64^0 

64^  8 

67^5 

6g'o 

67^6 

63-1 

62^0 

62'0 

I 

59-5 

61-2 

62-2 

62^8 

64^2 

65^o 

67^8 

69^3 

67'9 

63-3 

62^2 

62^3 

2 

59'6 

6r4 

62-3 

62^9 

64^4 

65^2 

68^i 

69-6 

68^2 

63^4 

62^2 

62^3 

3 

5g-7 

6r5 

62^4 

62^9 

64-5 

65^2 

68^2 

69"7 

6S^3 

63-5 

62^4 

62^3 

9 

6o-o 

61-7 

62-6 

63^o 

64^6 

65^4 

67^8 

69-9 

68-0 

63-5 

62^1 

62^0 

21 

Sg'o 

6ro 

6r8 

62^6 

63^5 

643 

66^2 

68^2 

66-6 

62^8 

6r8 

6. -7 

22 

5g'o 

6o^9 

6i-7 

62-4 

63^5 

64-5 

66-6 

68^4 

66^8 

62^8 

6r8 

6.7 

23 

58-9 

6o'9 

6rS 

62'4            6o'6 

64-6 

67-0 

68^S            67^0 

62^8 

6i-8 

6r8 

Greenwich  Magni.tk  ai,  and  IMkteorologic.vl  Ob.servations,  1880. 


(^) 


Eeductiox  of  the  JLiGXETic  Observations 


Table  XIII. 


January.  . 
February. 
iSIai-cli  . . . 
April .... 

May 

June  .... 

July 

August  . . 
September 
October .  . 
November 
December 


Mean  Vektical  Magnetic  Force  ix  each 
MoxTH,  uncorrected  for  Tempeeatiike. 


Expressed  in  terms  of  the 
Mean  Vertical  Force 

for  the  Year,  and 

diminished  by  a  Constant 

(o'96ooo  nearly). 


Expressed  in  terms 

of  Gai:ss's  Unit 

measm-ed  on  the 

Metric.u.  System, 

and  diminished  by  a 

Constant  (4-20043 

nearly). 


Mean  Temperature. 


o'04C7i 
•04166 
•04213 
•04222 
•04299 
•04094 
'04580 
•046S8 
•04434 
•oSgog 
■03707 
•03676 


0-17812 
•18228 
•18434 
•18473 
•18810 
•19226 
-20039 

•2c5l2 

•19401 

- 1 7  2  35 
•I  635 1 
•16084 


39*4 
6r2 
62^1 
62^7 
64^0 
6+-9 
67-4 
69' 1 
67^5 
65^  I 
62^0 
62^0 


The  unit  adopted  in  column  3  is  the  Millimfetre-Milligramme-Sccond  Unit.    To  express  the  forces  on  the  Centimetre-Gramme-Secoud  (C.G.S.)  system, 

the  nimibers  must  be  divided  by  10,  equivalent  to  shifting  the  decimal  point  one  step  towards  the  left. 
The  value  o^  96000    of  Vertical  Force  corresponds  to  4^20043  of  Gauss's  Unit  on  the  Metrical  (Millimetre-Milligramme-Sccond)  system,  and  tci 

0-42004  on  tlie  C.G.S.  system. 


JIADE   AT   THE   RoYAL   OBSERVATORY,    GREENWICH,   IX   THE   YeAR   1880. 


(Xi) 


Tai!li:  XIV. 

— Mean,  through 

the  liange  of  Months 

,  of  the  MoxTiii.Y  Mean  Deteumixations  of  the  Diuknal   Inequalities  of 

Declination,  Hokizo.\tai 

.  Force,  and  Vertical  Force,  for  the  Year  1880. 

(  TAe  licsults  for  Ilorizontnl  Force  and  Vertical  force  are  not  corrected  for  Temperature^ 

January  to  December. 

Hoiir, 

Greenwich  Mean 

Solar  Time. 

Inequality  of 
Declination. 

Equivalent  in  terms  of 
Gauss's  Unit  measured 
on  the  Metrical  System. 

Inequality  of 
Horizontal  i'orce. 

Equivalent  in  terms  of 
Gauss's  Unit  measured 
on  the  Metrical  System. 

InequaUty  of 
Vertical  Force. 

Equivalent  in  terms  of 
Gauss's  Unit  measured 
on  the  Metrical  System. 

o 

4-    4'o6 

4-  0'002l3 

—  0"OOo65 

—  o-ooi  17 

—  0-00052 

—  0-00228 

I 

4-    4'94 

4-          269 

39 

-            70 

—            21 

—             92 

2 

4-    4-58 

4-          240 

—                12 

—            22 

4-             9 

4-          39 

3 

4-    3-38 

+           177 

4-             7 

4-            i3 

4-           32 

4-         140 

4 

4-      2-OI 

4-          io5 

4-           11 

4-           20 

4-           48 

4-         210 

5 

4-    o-gi 

4-          48 

4-            18 

4-           32 

1         4-           60 

4-         263 

6 

4-      0"2I 

4-           II 

4-           28 

4-           5i 

4-           65 

4-         284 

7 

—    o"37 

—         iq 

4-           32 

4-           58 

4-           65 

4-         284 

8 

-    0-88 

46 

4-           3o 

4-           54 

4-           61 

4-         267 

9 

-    i-i6 

-         61 

4-           29 

4-           52 

4-           5o 

4-           2iq 

lO 

-    1-42 

-         75 

4-           27 

+           49 

4-          36 

4-          i58 

1 1 

—     1-5 1 

—           79 

4-           24 

4-           43 

+           29 

4-          127 

12 

-     '•47 

-           77 

4-           21 

4-           38 

4-           20 

4-           88 

i3 

-     1-28 

-           67 

4-           20 

4-           ?>(i 

4-            lo 

+           44 

14 

-     i-i8 

-           62 

4-           20 

4-           36 

-             3 

—            i3 

i5 

—       1-20 

-           63 

4-           21 

4-           38 

—           14 

-            61 

i6 

-      1-26 

-           66 

4-           24         1           4-           43 

23 

—              lOI 

17 

—    I -50 

-          79 

4-           28         !           4-           5i 

—            2>2> 

-          144 

i8 

-    175 

—          92 

4-           23 

4-           4« 

-           42 

184 

19 

—      2-20 

—         ii5 

+             6 

4-            11 

46 

—          201 

20 

—      2-54 

—          i33 

—          22 

-           40 

—           5i 

—             223 

21 

-      2-19 

—         1x5 

59 

—          106 

—           59 

—         258 

22 

—      0-44 

—           20 

-            85 

-         i53 

—           68 

—        298 

20 

4-    rgS 

4-          104 

-            88 

—         159 

-           72 

—         3i5 

Hour, 

Mean  Readings  of  Thermometers. 

Greenwich 
Mean  Solar 

Time. 

Horizontal  Force. 

Vertical  Force. 

ta 
0 
I 

0 

63-84 
64-01 

63-75 
63 -g8 

2 

64-21 

6413 

3 

64-37 

64  -21 

9 

64  -62 

64-23 

21 

63-53 

63-28 

22 

63-58 

63-33 

23 

63-65 

63  -46 

The  unit 

idopted  in  columns  3,  5 

,  and  7  is  the  Millimfetre-J 

lilligramme-Second  Unit.     To  express  the  inequa 

ities  on  the  Centimetre-Gramme-Secoud 

(C.G.S)  system. 

the  numbers  must  be  divic 

ed  by  10,  equivalent  to  shifting  the  decimal  point 

one  step  towards  the  left. 
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ROYAL  OBSERVATORY,  GREENWICH. 


lA^DICATIONS 


M  A  G  ?s^  E  T  O  M  E  T  E  E  S 

ON  SIX  DAYS  OF  lAlAGNETIC  DISTURBANCE :  THREE  BEING  DAYS  OF 

GREAT  DISTURBANCE. 


1880. 


(xiv) 


Indications  of  the  Magnetometers 


.1  i'~  E 

Horizontal  Force 

A'ertical  Force 

c;=.= 

Horizontal  Force 

Vertical  Force 

lalf 

(diminished  by  :i 

(diminished  by  a 

s?"  « 

(diminished  by  a 

(diminished  by  a 

c 

1* 

Const'int) 

cj 

Constant ) 

^ 

=  zll 

cJ 

Constant) 

cj 

Constant) 

s 

S  -  £  =  c 

B 

uncorrected  for 

H 

uncorrected  for 

S 

il^-i 

B 

uncorrected  for 

S 

uncorrected  tor 

-b'^ 

Western 

"5  "II 

•£:-■ 

Temperatui-e. 

•§H 

Temperature. 

■gH 

Western 

"i  =  =l 

•gS 

Temperature. 

■Sh 

Temperature. 

Decima- 
tion. 

ii 

■Si  . 

IK 

Ills 

ill's 

1  « 

Declina- 
tion. 

il^sl 

c  '3 

Ill 

ill 

sill 

11 

=1  = 

i'slg 

ill" 

i-ll 

.^-■~  .1  i]  =  ='-' 

^ 

a    -        s 

a 

H 

a 

1    a    " 

•a' 

Aug.iio 

Aug.  10 

Aug.  10 

Aug.n 

Aug.  11 

Aug.  11 

2C.     O 

18.  29.  5o 

■01 56 

20.    0 

■1294 

•2334 

20.    0 

•0459 

•2008 

6.  29 

18.  36.  5o 

•oiq3 

5.22 

■I28I 

•221 1 

11.  29 

•0472 

•2o65 

20.  40 

29.  3o 

•01 55 

21.    4 

•1286 

•2320 

20.48 

•0459 

•2OOS 

6.  40 

35.  10 

•01 85 

5.3i 

•1278 

•23o5 

11.  4q 

■0474 

•2074 

20.  45 

3o.    0 

•01 57 

22.  10 

•1279 

•2307 

21.48 

•0461 

•2017 

6.49 

37.    0 

■0194 

5.  43 

•1292 

•233 1 

12.     5 

•0476 

•2082 

21.  10 

29.  5o 

•oi56 

22.  20 

•1280 

•2309 

22.  16 

•0463 

■2026 

6.55 

34.  10 

•0179 

5.52 

•1292 

•233i 

12.  3o 

■0476 

•2082 

22.     0 

3l.    0 

•01 63 

22.  3o 

•1298 

•2341 

22.  3o 

•0462 

•2022 

7.3o 

32.  3o 

■0171 

5.  59 

•1298 

•2341 

12.47 

■0477 

•2087 

22.  10 

3i.  20 

•01 65 

22.36 

•1294 

■2334 

23.34 

■0463 

•2026 

7-47 

36.  3o 

•0192 

6.  i3 

•l302 

•2349 

13.48 

•0476 

•2082 

22.  18 

27.  10 

•0143 

22.  40 

•i3oo 

•2345 

7.54 

32.  10 

■0169 

6.  23 

■i3o7 

■2358 

14.43 

■0474 

■2074 

22.  25 

3o.  3o 

•0160 

22.47 

•1292 

•233i 

8.    2 

3i.  3o 

■0166 

6.36 

■1298 

•234. 

17.50 

■0468 

■2048 

25.     0 

35.    0 

•0184 

22.52 

•i3oo 

■2345 

8.  20 

34.    0 

•0178 

6.45 

•i3oo 

•2345 

19.24 

•0466 

•2039 

23.     5 

33.  5o 

•0177 

22.  5q 

•1290 

•2327 

8.4+ 

22.  40 

•0118 

6.56 

•1282 

•23i3 

19.48 

•0466 

•2039 

23.     8 

36.    0 

■0189 

23.      2 

•1295 

•2336 

9.    6 

44.    0 

■023l 

7.    2 

•1286 

•2320 

20.     2 

•0465 

•2o35 

23.  12 

34.  3o 

•0181 

23.    7 

•1285 

•23iS 

9.32 

32.    0 

•0168 

7.18 

•1281 

•23l  1 

20.  5o 

■0466 

•2039 

23.17 

36.  5o 

■0193 

23.  u 

•l302 

■2349 

9.  40 

32.  3o 

•0171 

7.  35 

•1201 

•2329 

21.54 

•0467 

•2044 

23.  19 

33.  3o 

•0176 

23.  20 

•1285 

•23i8 

9.  52 

27.    0 

■0142 

7.  55 

•1276 

■2302 

22.  45 

•0467 

•2044 

23.23 

35.  3o 

•0187 

23.  25 

•1298 

•234. 

10.  10 

3o.    0 

■0167 

8.  10 

•1290 

•2327 

23.    0 

•0466 

•2039 

23.  27 

34.  5o 

•0182 

23.  40 

•1242 

•2241 

10.  19 

28.20 

■0149 

8.  20 

•1291 

•2329 

23.31 

•0468 

•2048 

23.33 

38.  3o 

•0202 

23.48 

■1262 

•2277 

10.  3o 

27.  5o 

•0146 

8.32 

•1292 

•233i 

23.  40 

•0464 

•2c3i 

23.  3g 

35.    0 

•0184 

23.  52 

•1253 

■2260 

10.  43 

3i.  20 

■01 65 

8.35 

■l302 

■2349 

23.  59 

■0466 

•2039 

23.44 

38.  40 

•0202 

10.58 

28.    0 

■0147 

8.39 

■1298 

•2341 

23.  5i 

36.  5o 

■0193 

11.    8 
11.  i5 

3i.  40 
37.40 

■0166 
■0197 

8.49 
9.    0 

■1326 

•i3i4 

•2392 
•2370 

Aug.  11 

Aug- 1 1 

Aug.!  I 

11.  20 

2,i.    0 

•0173 

9.    9 

•1285 

•23i8 

0.    0 

18.  40.  20 

•0212 

0.    4 

•1264 

•2280 

0.    0 

■0466 

•2039 

1 1.  29 

3i.    0 

•01 63 

9.22 

•1266 

•2284 

0.  25 

46.    0 

•0241 

0.  20 

•1290 

•2327 

0.  39 

■0472 

•2065 

11.40 

22.  10 

•0116 

9.39 

•1289 

■2325 

0.  3i 

44.    0 

•023l 

0.  3o 

•1278 

•23o5 

0.49 

•0472 

•2o65 

1 1.  45 

23.    0 

•0121 

9^49 

■1286 

■2320 

0.  42 

45.  3o 

•0239 

0.  35 

•1291 

•2329 

1.49 

■0480 

•2100 

11.57 

19.50 

•0104 

10.    0 

•1294 

■2334 

0.5 1 

44.  10   1  -0232 

0.39 

•1287 

•2322 

2.  l5 

■0479 

•2095 

12.  10 

24.    0 

•0126 

10.  12 

•1280 

■23c9 

I.    0 

45.    0    -0236 

0.  5o 

■i3o6 

■2356 

2.  40 

•0484 

•2II8 

12.  19 

24.40 

•0129 

10.  ci2> 

■1286 

•2320 

i.i3 

42.  3o 

•0223 

0.  55 

•1291 

•2329 

2.  52 

•04S2 

•2I0q 

12.  3o 

27.30 

■0145 

10.  54 

■1260 

•2273 

i.3o 

45.  10 

•0237 

I.    2 

•1287 

•2322 

3.  10 

•0484 

•2118 

12.37 

26.  20 

■oi38 

u.  12 

■i3:8 

•2377 

1.40 

45.    0 

•0236 

1.    6 

•1268 

•2287 

3.  00 

•0487 

•2l3l 

12.  55 

28.    0 

■0147 

1 1.  20 

•i3o2 

•2349 

1.52 

47.    0 

•0247 

I.  14 

•1262 

•2277 

4. 14 

•0490 

•2144 

i3.    5 

29.  20 

■0154 

11.26 

•i3io 

•2363 

1.58 

45.    0 

•0236 

1.25 

•1270 

•2291 

4.24 

•0489 

•2139 

i3.  i5 

29.  20 

•0154 

11.38 

•i3oo 

•2345 

2.    5 

46.    0 

■0241 

1.35 

•1278 

•23o5 

4.  35 

•0492 

■2i53 

i3.  23 

30.40 

•0160 

11.  41 

■i3o6 

•2356 

2.  12 

43.30 

•0229 

1.43 

•1288 

•2323 

4.52 

•0492 

■2  153 

13.36 

3o.  10 

■oi58 

n.  53 

•1284 

■23i6 

2.27 

43.20 

•0228 
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indications  arc  taken  from  the  sheets  of  the  Photographic  Eeco 

rd.     The 

Symbol  * 

'*  denotes  that  the  magnet  ha 

)  been  generally  in  a 

.state  of  .slight  agitation,  and  tlie  Symbol  (f )  that  the  register  ha 

failed  b 

etween  the 

preceding  and  following  read! 

ngs. 

For  the  Horizontal  and  Vertical  Forces,  increasing  readings  denote  in 

creasing 

orces. 

'i'lu;  constant  by  which  the  values  of  Horizontal  Force  are  diniinishoc 

is  o-86o 

D  nearly,  as 

expressed  in  parts  of  the  wIk 

le  Horizontal  Force, 

equivalent  to  r5ji4  in  terms  of  Gauss's  Unit  measured  on   the  ^ 

Metrical  { 

Millimetre 

-Jlilligramme-Second)  system. 

The  corresponding 

constant  for  Vertical  Force  is  O'g6oo  nearly,  eriuivalent  to  4-200^ 

in  terms 

of  Gauss's 

Unit.     To  express  tlie  Metri 

cal  measures  on  the 

C.G.S.  (Centimetrc-Gramme-.Sccond)  system,  the  numbers  must 

be  divit 

ed  by  10,  ( 

Mpiivalent  to  shifting  the  doc 

imal  point  one  stej) 

towards  the  left. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  ISSO. 
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Greenwieli 

Thermometers. 

Greenwic 

1      Thermometers. 
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GREE>nvicu  Magxetical  and  ^Meteorological  Obsekvatioxs,  1S80. 
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IXDICATIOXS   OF   THE    JIaGNETOMETEES 
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3.    0 

•i3o2 

■2349 
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17.45 

3i.3o    -0166 

17.  5o   ;  '1306 

•2356 

19.  23 

•o356 

•1557 

2.38 

37.35 

•0197 

3.33 

•1288 

■2323 

5.  5o 

•o386 

•l6Sq 

17.02 

32.  10 

•0169 
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32. 5o    -0172 

10.  04 
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•23i3 
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38.  10  1  -0200 

2.    0 
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10.  10 

23.    0    ^0121 
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•1279 

•23o7 
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The 

ndications  are  taken  from  the  sheets  of  the  Photographic  Eecoi 

d.    The 

Symbol  ***  dcnot 

es  that  the  magnet  has  been  g 

enerally  in  a 

state  of  slight  agitation,  and  the  Symbol  (f)  that  the  register  has 

failed  b 

etween  the  preced 

ng  and  following  readings. 

For 

he  Horizontal  and  Vertical  Forces,  increasing  readings  denote  i 

acreasinj 

J  forces. 

The 

constant  by  which 
equivalent  to  r55 

the  values  of  1 

orizontal  Force  are  dimiuisher 
auss's  Unit  measured  on   the  J 

is  o'86o 
letrical  ( 

0  nearly,  as  expres 
M  i  1  iim  etre-  M  i  lligr 

sed  in  parts  of  the  whole  Horiz 
ammo-Second)  system.     The  c 

ontal  Force, 
orrespouding 

4  in  terms  of  G 

constant  for  Vertical  Force  is  0*9600  nearly,  equivalent  to  4'200i 

in  term 

s  of  Gauss's  Unit. 

To  express  the  Metrical  mea 

sures  on  the 

C'.G.S.  ({'cntiuiL'tre-Granune-Secoud)  ^^iysteln,  Iho  numbers  must 

be  divic 

ed  by  10,  equivale 

nt  to  >hifliujr  the  decinwl  po 

nt    one  step 

towards  the  left. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1S80. 
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17.  5o 

30.35 

•0160 

21.    7 

•1270 

•2291 

1 1.    0 

24.  3o 

■0129 

12.    9 

•1290 

•2027 

18.  10 

3i.  5o 

■0167 

21.40 

•1275 

•23oo 

11.12 

39.55 

■0210 

12.  19 

•1292 

•233i 

18.20 

3o.  40 

■0160 

21.54 

•1274 

•2298 

11.  52 

24.    0 

■0126 

12.35 

•1282 

•23i3 

18.22 

31.25 

■0165 

22.  20 

•1280 

•23og 

12.    2 

27.25 

■0144 

12.  5o 

•1286 

■2320 

18.  3o 

3o.  40 

■0160 

22.  3g  '  •1278     "2305 

12.  12 

26.  45 

•0140 

12.58 

■1284 

•23i6 

18.47 

31..55 

■0168 

23.     0 

•1282 

•23i3 

12.  24 

28.    0 

•0147 

i3.    8 

•1288 

■2323 

19.    0 

3i.  i5 

•0164 

23.    8 

•1279 

•23o7 

12.53 

20.  25 

•0107 

i3.  25 

■1280 

•2309 

19.    2 

32.  20 

•0170 

23.23 

•1278 

•23o5 

1 3.  20 

3o.    0 

•0157 

1 3.  55 

•1292 

•233i 

ig.  20 

30.35 

•0160 

23.  5g  1  ^1282 

•23i3 

10.  25 

29.  25 

•0154 

.4.28 

•1283 

•2314 

19.33 

32.  10 

•0169 

1 

1 3.  32 

3o.  35 

•0160 

1 5.  23 

•1292 

•233i 

19.38 

3i.3o 

•0166 

1 3.  5o 

27.40 

•0145 

1 5.  42 

•1289 

•2325 

19.43 

32. 3o 

•0171 

14.    6 

29.35 

•01 55 

16.    0 

•1294 

■2334 

19.56 

31.35 

■0166 

14.  12 

29.    0 

•Ol52 

16.    8 

•I2g3 

■2332 

20.    6 

32.     0 

•0168 

14.  16 

3o.    5 

•0157 

16.28 

■1299 

•2343 

20.  27 

3o.  10 

•oi58 

14.  20 

29.30 

•01 55 

16.40 

■1295 

•2336 

20.32 

3o.  45 

•0161 

14.24 

3o.  25 

•oiog 

17.    3 

•1292 

•2331 

20.42 

3o.    0 

•0157 

14.  28 

29.  55 

•0107 

17.  i5 

•1290 

■2027 

20.58 

3o.  25 

■0159 

14.  53 

2,2>.    0 

■01 73 

17.  3o 

•1292 

•233i 

21.     5 

3o.    0 

■0157 

1 5.  16 

3i.5o 

•0167 

17.  40  1  •1293 

•2332 

21.40 

32.     0 

■0168 

1 

i5.  25 

32.  45 

•0172 

17.57 

•1289 

•2325 

21.58 

3i.  10 

•0164 

i5.  32 

32.  25 

•0170 

18.  22 

•1288 

•2323 

22.32 

c)i.  55 

•0178 

i5.  40 

o?>.  25 

•0175 

18.55 

•1290 

•2327 

22.38 

2>2).  40 

■0176 

1 5.  46 

2>o.    0 

•0173 

ig.  10 

•12S7 

•2322 

23.      1 

37.  10 

•oig5 

16.    2 

7>o.  55 

•0178 

19.  25 

•1288 

•2323 

23.  16 

35.    0 

•0184 

16.  15 

?>i.    0 

•0173 

19.42 

•1285 

•23i8 

23.36 

37.35 

•0197 

17.    0 

3l.  3o 

•0166 

19.  55 

•1281 

•23ll 

23.47 

36.45 

•0193 

17.18 

3i.3o 

■0166 

20.  20 

•1279 

•2307 

23.59 

37.55 

•0199 

17.  28 

32.  25 

•0170 

20.  29 

•1276 

•2302 

Readings  of 

Readings  of 

Readings  of 

Greenwich 

Thermometers. 

Greenwich 

Thermometers. 

Greeui 

vich      Thenuometers. 

A'le^D  Sold 

r 

Mean  Solar 

ilean  5 
Tim 

Time. 

Of  H.F. 

Of  V.F. 

Time. 

Of  H.F. 

Of  V.F. 

e.        Of  H.F. 

Of  V.F. 

Magnet. 

Magnet. 

Magnet. 

Magnet. 

Magnet. 

Magnet. 

Nov.   5 

h       n, 

^o-^.j 

Not. 

3 

0.      0 

60 -j 

60 '4 

3-    0 

61  0 

61  0 

22. 

D 

59-8 

59  .i 

I.      0 

60 -8 

60-7 

9.    0 

61 -3 

61  -o 

23- 

D 

60  -2 

59 -8 

2.     0 

Oi-o 

60  9 

21.    0 

59-8 

59-5 

24. 

3 

60    5 

60  -7 

C  2 
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(xxii) 


Observations  of  the  Magxetic  Dip, 


Results  of  Obsertatioxs 

of  Magnetic  Dip,  on  each  Day  of  Observation. 

Day  and 

Length 

Day  and 

Length 

Approximate  Hour. 
iSSo. 

Needle. 

of 
Needle. 

llagnetie  Dip. 

Observer. 

Approximate  Hour, 
18S0. 

Needle. 

of 
Needle. 

Magnetic  Dip. 

Observer. 

.1      h 

1 

1 

0       ,     „ 

1                              (1        h 

0      /     // 

January     lo.    2 

B  I 

1     9  inches 

67.38.11 

N        j  March        3o.    1 

A4 

3i  inches 

67.35.23* 

N 

1 5.    2 

B2 

1     ^      " 

67.33.31 

N       '                       3o.    2 

B2 

9      » 

67.  33.  56 

N 

16.  22 

C2 

6     „ 

67.34.61 

E                               3o.  23 

D2 

3      „ 

67.  35.  49 

N 

18.    0 

D  I 

3      „ 

67.  36.  20 

E 

18.    I 

D2 

3      „ 

67.  35.  25 

E          April            7.    0 

Ci 

6     ,. 

67.36.    I 

N 

19.    2 

B  2 

9      » 

67.  35.  45 

E          '                               7.     2 

C2 

6     „ 

67.35.    4 

N 

20.    I 

D  I 

3      „ 

67.  34.    0 

E 

15.23 

Di 

3      „ 

67.  36.  40 

N 

20.    2 

D  2 

3      „ 

67.  34.  56 

E 

16.    0 

C2 

6     „ 

67.36.28 

N 

21.    I 

C  2 

6     „ 

67.35.    6 

E 

16.    2 

D2 

3     » 

67.  36.  24 

N 

22.    3 

C  I 

6      „ 

67.  35.  57 

E 

27.    I 

B  I 

9     „ 

67.34.39 

N 

20.    2 

B  I 

9      „ 

67.32.33 

E 

27.    2 

B2 

9      „ 

67.35.37 

JT 

24.    0 

B  I 

9     „ 

67.  36.  25 

E 

27.23 

C  2 

6     „ 

67.37.  19 

N 

26.  20 

C  I 

6     „ 

67.33.41 

N 

28.    0 

Di 

3      „ 

67.  34.  47 

N 

27.    I 

D2 

3     „ 

67.35.33 

N 

28.    2 

C  I 

6     „ 

67.  33.  49 

N 

27.    2 

C2 

6     „ 

67.38.  28 

N 

28.23 

Ci 

6     „ 

67. 36.  39 

N 

February     3.    0 

C2 

6     „ 

6y.  35.  16 

E 

29.  23 

30.  0 

Di 
B  I 

3     „ 
9     „ 

67.  35.  40 
67.  36.  44 

N 

N 

3.    I 

C  1 

6     ,, 

67.35.35 

E 

3o.    2 

D2 

3      „ 

67.35.  18 

N 

4.    2 

B2 

9      „ 

67.  33.  23 

E 

5.    I 

D  I 

3      ., 

67.  34.  32 

E 

May             7.    I 

C  I 

6     „ 

67.  36.  38 

N 

5.    2 

D2 

3      „ 

67.37.41 

E 

7.    2 

Di 

3     „ 

67.  35.  34 

N 

6.    2 

B  I 

9      „ 

67.33.    7 

E 

13.     I 

Bi 

9        J^ 

67.  33.  44 

N 

20.    0 

C  I 

6     „ 

67.  34.  53 

N 

i3.    2 

C  2 

6     „ 

67.34.31 

N 

20.    I 

C  2 

6     ., 

67.  36.  46 

N 

18.    2 

D2 

3      '., 

67.36.    6 

N 

24.    0 

D  I 

3     „ 

67.39.21 

N 

25.     I 

C  I 

6     „ 

67.34.31 

N 

24.    2 

D2 

•5     „ 

67.  35.  54 

N 

25.23 

B2 

9     » 

67.35.  19 

N 

26.    0 

B  I 

9     » 

67.34.14 

N 

26.    2 

B  I 

9     ). 

67.  33.  34 

N 

26.    2 

B2 

9     „ 

67.34.37 

N 

26.23 

C2 

6     „ 

67.38.    0 

N 

;Marcli          2.  23 

A  1 

3i   „ 

67.  37.    2* 

N 

27.    2 
27.  23 

B2 
C  I 

9      » 
6     „ 

67.  33.  35 
67.  35.  55 

N 

N 

3.    0 

A2 

3i   „ 

67.  36.  24* 

N 

3i.    3 

Di 

3      ., 

67.34.  46 

N 

3.  23 

D  I 

3     „ 

67.  35.  41 

N 

4.    0 

A2 

3i    „ 

67.34.24* 

N 

4.    I 

Ai 

3i    „ 

67.  36.  58* 

N    • 

June            4.    3 

D2 

3      „ 

67.36.  26 

N 

4.  2 

5.  0 

A2 

A2 

3i    „ 
3i    „ 

67.34.41* 
67.37.  17* 

N 
N 

12.    I 
17.    2 

C  I 

C2 

6      „ 
6     „ 

67.34.  17 
67.  35.  55 

N 
N 

5.    I 
5.    2 

D2 
Ci 

3      „ 
6      ,, 

67.  34.  59 
67.  36.  1 1 

N 
N 

17.  3 

18.  I 

D  I 
B2 

3     j> 
9     » 

67.34.    3 
67.37.  16 

N 

N 

i3.    I 

C2 

6      „ 

67.  36.  39 

N 

18.    2 

C  I 

6         ,; 

67.  35.  20 

N 

16.    I 

A3 

3i    „ 

67.  36.  49* 

N         1 

23.      I 

B  I 

9     » 

67.  33.  47 

N 

16.    2 

A4 

3i    „ 

67.  36.  26* 

N 

23.    2 

B  2 

9     » 

67.  35.    2 

N 

16.  23 

A2 

3i    „ 

67.  36.  45* 

N 

25.    2 

D  I 

3      „ 

67.  34.  45 

N 

17.    0 

A3 

3i    „ 

67.  35.  34* 

N 

29.    0 

B  I 

9      '. 

67.34.42 

N 

17.    I 

Bi 

9     j> 

67.35.  41 

67. 36.  I 

N 

29.    I 

C2 

6     „ 

67.  36.  29 

N 

17.    2 

B2 

9     » 

N 

3o.    0 

C  I 

6     „ 

67.35.  18 

N 

17.23 

Di 

3     „ 

67.  38.  5q 

N 

3o.    I 

Di 

3      „ 

67.  35.  56 

N 

18.    I 

A3 

3i    „ 

67.  38.  58* 

N 

3o.    3 

D2 

3      „ 

67.35.  27 

N 

18.    2 

A2 

3i    „ 

67.  38.  45* 

N 

24.    0 

B  I 
Di 

9      » 

67.  34.  24 

N 

July             5.    2 

C2 

6      „ 

67.  34.  42 

N 

24.    1 

3      „ 

67.38.40 

N          i 

8.    0 

B2 

9      V 

67.33.    I 

N 

24.    2 

A  I 

3i    „ 

67.36.26* 

N 

i3.    0 

D2 

3      „ 

67.  33.  43 

N 

24.  23 

C  I 

6      „ 

67.  37.  42 

N 

i3.    2 

Bi 

9      » 

67.32.  55 

N 

25.     0 

B  I 

9     „ 

67.35.  12 

N 

16.    I 

D2 

3            !, 

67.35.27 
67.35.  22 

N 

25.      1 

n  + 

3i    „ 

67.36.25* 

N 

20.    0 

B2 

9      » 

N 

25.      2 

D2 

3      „ 

67.36.    1 

N 

20.    2 

C2 

6     „ 

67.  35.  41 
67.  35.  14 

N 

25.    3 

A3 

3i    „ 

67.37.  19* 

N 

27.    2 

C  I 

6     „ 

N 

3o.    0 

C  2 

6      >, 

67.  35.  5o 

N 

3o.    I 

B  I 

9      " 

67.  34.  37 

N 

•  Tlicse  res 

ilts  were  obtai 

led  from  Dover's  Dip  Circle,  No.  t 

I,  supplied  with  four  3\-inch  need! 

OS,  marked  respectively  A  i, 

A  2,  A  3,  and  A  4. 

The  initials  E  and  N  arc 

those  of  Mr.  Ellis  and  Sir.  Nash  re 

spectively. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1880. 


(xxiii) 


Results  of  Observations  of  Magnetic  Dip,  on  each  Day  of  Observation — concluded. 

Day  and 

Length 

Day  and 

Length 

Approximate  Hour, 

Needle. 

of 

Magnetic  Dip. 

Observer. 

Approximate  Hour, 

Needle. 

of 

Magnetic  Dip. 

Observer. 

1880. 

Needle. 

1880. 

Needle. 

d 

h 

0      /     „ 

d      h 

0       ,      „ 

July            3o. 

2 

Di 

3  inches 

67.  2,6.  32 

N 

October      21.    0 

B  I 

9  inches 

67.33.  29 

N 

3i. 

0 

D2 

3      ,, 

67.37.  14 

N 

21.    2 

27.    2 

B  2 
C  I 

9      ,. 
6      „ 

67.  3i2).  40 
67.37.50 

N 

N 

August        4. 

2 

D2 

3      „ 

67.34.  25 

N 

29.    0 

B  I 

9      „ 

67.  34.  56 

N 

10. 

I 

B  2 

9      « 

67.  35.  26 

N 

29.    2 

Di 

3      „ 

67.37.  10 

N 

10. 

2 

C2 

6      „ 

67.36.    3 

N 

3o.    0 

C2 

6      „ 

67.36.51 

N 

•7- 

2 

C  I 

6     „ 

67.38.26 

E 

3o.    2 

C  I 

6      „ 

67.  36.    0 

N 

18. 

2 

C2 

6     „ 

67.  34.  28 

E 

24. 

I 

B2 

9      » 

67.  35.  Sg 

N 

November   4.    2 

D2 

3      „ 

67.38.00 

N 

26. 

I 

B  I 

9     >> 

67.35.23 

N 

9.    2 

Ci 

6      „ 

67.  35.    2 

N 

26. 

2 

Di 

3      ., 

67.  36.  54 

N 

9.    3 

Di 

3      „ 

67.  35.  19 

N 

27. 

0 

D2 

3  ;, 

67.37.  19 

N 

17.    2 

B  I 

9      „ 

67.  2>3.    0 

N 

3i. 

I 

C2 

6     ., 

67.  36.  40 

N 

18.    2 

C2 

6      „ 

67.  34.  4q 

N 

3i. 

2 

C  I 

6      „ 

67.37.  21 

N 

24.  22 
24.  23 

Bi 
B2 

9     » 

9     » 

67.34.    6 
67. 34.  5o 

N 

N 

September  2. 

2 

B2 

9      >. 

67.36.  21 

N 

25.    0 

Di 

3     „ 

67.  36.  33 

N 

3. 

2 

C2 

6     „ 

67.  35.  57 

N 

25.      2 

D2 

3      „ 

67.  34.  i5 

N 

10. 

2 

D  I 

3      „ 

67.  37.   3 

N 

29.     2 

B2 

9      „ 

67.  35.  i3 

N 

16. 

2 

C  I 

6     „ 

67.  io.    2 

N 

3o.    0 

Bi 

9      ,, 

67.  34.  38 

N 

22. 

I 

Bi 

9     » 

67.  36.  46 

N 

3o.    I 

D2 

3         ;; 

67.37.    5 

N 

22. 

2 

B2 

9      » 

67.  35.  57 

N 

24. 

2 

D2 

3      „ 

67.07.  11 

N 

December    6.    2 

B2 

9         » 

67.  34.  02 

N 

27. 

2 

Di 

3      „ 

67.35.39 

N 

8.'  I 

Ci 

6     „ 

67.  34.  56 

N 

29. 

23 

B2 

9     » 

67.35.58 

N 

8.    2 

C2 

6      „ 

67.36.  20 

N 

3o. 

0 

D2 

3      „ 

67.  36.  3o 

N 

8.22 

Ci 

6      „ 

67.36.  29 

N 

3o. 

2 

B  1 

9      » 

67.  35.  57 

N 

9.    0 
9.    2 

B  I 
Di 

9      » 
3      „ 

67.  34.  1 1 
67.35.  26 

N 
N 

October       6. 

2 

C2 

6      „ 

67.35.  42 

N 

17.    I 

Di 

3      „ 

67.36.  18 

N 

1 3. 

2 

B  2 

9     »' 

67.  35.  29 

N 

17.    2 

D2 

3      „ 

67.  36.  33 

N 

14. 

2 

D  I 

3     „ 

67.  35.  17 

N 

21.    2 

B2 

9      " 

67.35.57 

N 

14. 

3 

D2 

3     „ 

67.  36.  19 

N 

The  initials  E  and  N  a 

je  those  of 

VIr.  Ellis  and  Mr.  Nash 

respectively. 

('xxiv) 


Monthly  and  Yearly  Meaxs  of  Magxetic  Dips, 


Month, 

iSSo. 


Mouth. 
1880. 


January  ,  , 
February  . 
JIarch  . . . 
April   .  .  .  . 

May 

June 

July 

August . . . 
September 
October  . . 
November 
December . 

Means 


B  I, 

9-iacb  Ncedlf 


67.  35.  43 
67.  33.  40 
67.  35.  6 
67.  35.  42 
67.  34.  09 

67.34.  i5 
67.  33.  46 

67.35.  23 
67.  36.  22 
67.34.  12 
67.  33.  55 
67.  04.  1 1 


67.  04.  45 


January  . . 
Fcliruary  . 
March.... 
April    .  .  .  . 

May 

June 

July  . 

August .  . . 
September 
October  . . 
November 
December 

Means 


6-inch  Needle. 


67.06.  8 
67. 36.  I 
67.36.  14 
67.  36.  17 
67.  36.  16 
67.  36.  12 
67.  33.  12 
67.  35.  44 
67.  35.  57 
67.36.  16 
67.34.49 
67.  36.  20 


Monthly  Means  of  Magnetic  Dips 


67.  36. 


Number 

of 

Observations. 


Sum 


B  2, 
9-inch  Needle. 


67.  34.  38 
67.  34.  o 
67.  34.  58 
67.  35.  37 
67.  34.  27 
67.  36.  9 
67.  34.  12 
67.  35.  42 
67.36.  5 
67.  34.  35 
67. 33.  2 
67.  35.  i5 


67.  35.    4 


Number 

of 

Observations. 


C  I, 
6-inch  Needle. 


67.34.  49 
67.  35.  4 
67.  36.  56 
67.  35.  3o 
67.  35.  41 
67.  34.  58 
67.  35.  14 
67.  37.  53 

67. 35.  2 
67.  36.  55 
67.35.  2 
67.  35.  42 


Sum 
24 


67.  35.  46 


Number 

of 

Observations. 


1)  1, 
.^-inch  Needle. 


Number 

of 

Observations. 


1)2. 

-inch  Needle 


67.  35.  10 
67.  36.  56 
67.  3-.  47 
67.  35.  4: 
67.  35.  10 
67.  04.  55 
67.  36.  32 
67.  36.  54 
67.  36.  21 
6^.  36.  i3 
67.  35.  56 
67.  35.  52 


67.35.  iS 

67.36.  47 
67.  35.  36 
67.  35.  5i 
67.36.  6 
67.  35.  56 
67.  35.  28 
67.  35.  52 
67.  36.  5o 
67.  36.  19 
67.36.37 
67.  36.  35 


Sum 
24 


6j.  36. 


Sum 


67.  36. 


Number 

of 

Observations. 


Sum 
2  + 


Number 

of 

Observations. 


For  this  table  the  monthly  means  have  been  formed  without  reference  to  the  hour  at  -wliich  the  observation  was  made  on  each  day. 
In  combining  the  monthly  results,  to  foiTii  the  annual  means,  weights  have  been  given  proportional  to  the  number  of  observations. 


Tlie  mean  values  of  dip  found  from  the  observations  made  during  the  month  of  March  witli  the  four  jJ-inch  needles  of  Dover's  Dip  Circle,  No.  51,  are, 
for  A  I  =  67°.  36'.  49" ;  A  2  =  6f.  36'.  23" ;  A  3  =  67°.  37'.  10"  ;  A  4  =  67°.  36'.  5". 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1880. 
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Yearly  Means  of  Magnetic  Dips  for  each  of  the  Needles,  and  General  Mean  for  the  Year  1880. 


Lengths  of  the 

several 
Sets  of  Needles. 


g-inch  Needles 


6-inch  Needles 


3-inch  Needles 


15  I 
B2 

C  I 
C2 

D  I 

1)2 


Number  of 

Observations 

with  each 

Needle. 


Mean  Yearly  Dips 

from 

Observations  with 

each  Needle. 


67.  34.  45 
67.  35.    4 

67.  35.  46 
67.  36.    o 

67.36.    5 
67.  36.    I 


Mean  Yearly  Dip 

from  each 

Set  of  Needles. 


67.  34.  55 


67.35.53 


67.  3,6.    3 


Mean  Yearly  Dip 

from  all  the 
Sets  of  Needles. 


>     67.35.37 


Greenwich  Magnetical  and  Meteorological  Observations,  1880. 
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ROYAL  OBSERVATORY,   GREENWICH. 


0  B  S  E  R  V  A  T  [  0  1^1  S 


DEFLEXION    OF    A    MAGNET 


ABSOLUTE    MEASURE 


HORIZONTAL      FORCE. 


1880 


(xxviii)  Observations  of  Deflexion  of  a  Magnet  and  Computations  for  Absolute  Measure  of  Horizontal  Force, 


Abstract  of  the  Observations  of  Deflexion  of  a  Magnet  for  Absolute  Measure  of  Horizontal  Force. 

Month  and  Day, 
iSSo. 

Distances 

of 
Centers 

of 
Magnets. 

Temperature. 

1 

Mean  of  the 
Observed                 Times  of  Vibration 

Deflexion.           i      ^  „ 

Deflecting  Magnet. 

Number 

of 

^'ibrations. 

Temperature. 

1 

c 

January               28 

II. 

I  -o 
I  -3 

3o-2 

10.  5l.  29 

4.  55.  3o 

5 -610 
5 -608 

100 

ICO 

3o-6 

29-8 

N 

February             25 

1  -0 
I  -3 

47  7 

10.  49.  19 
4.  54.  36 

5-622 

5-62  1 

100 
100 

48-6 
5o-6 

N 

March                   3 1 

1  -o 
I  -3 

55  "3 

10.  48.  45 
4.54.    5 

5-621 
5  -625 

100                     56  -8 
100                     56-7 

X 

April                     29 

1  -o 
1  -3 

59-6 

10.  48.  26 

4.54.    6 

5-627 
5  -620 

100 
100 

6i-7 

57-8 

X 

May                      28 

I  -0 
I  -3 

6+ -I 

10.  46.  32 
4.  53.  29 

5  -627 
5  -629 

100                     67-1 
too                    66 -o 

X 

June                      24 

1  '0 

I  -3 

71  -2 

10.  45.  53 

4.53.    6 

5-636 
5  -630 

100          ;          73-1 
100                    73-0 

X 

July                      28 

I  0 
I  -3 

68-1 

10.46.  17 
4.  53.  19 

5  -635 
5  -636 

100          1          68-1 
100                    69-4 

X 

August                3o 

I   0 
1-3 

72-2 

10.  40.  3o 
4.  52.  56 

5-638 
5-638 

100                    72  -3 

100                    72-7 

X 

September           28 

1  -0 
1  -3 

64-0 

10.  46.  59 
4.  53.  36 

5-640 
5-642 

100 
100 

64  -3 
64-9 

N 

October               28 

I  -o 
I  -3 

5i  -2 

10.49.    4 
4.54.  17 

5-640 
5-638 

100 
100 

5o-9 
01  -1 

X 

November            27 

I  -0 
I  -3 

54-4 

10.  46.  19 
4.  53.  1 1 

5  -635 
5-634 

100 
100 

55-6 
54-9 

X 

December            2 1 

1  0 
I  -3 

38  -3 

10.  48.  45 
4.  54.  3i 

5-628 
5-626 

100                    37-9 
100                     3q -4 

1 

X 

The  position  of  the  Deflecting  Magnet  with  regard  to  the  suspended  Magnet  is  always  that  which  was  formerly  termed  "  Lateral."     The  Deflecting  Magnet 
is  placed  on  the  East  side  of  the  suspended  Magnet,  with  its  marked  pole  alternately  E.  and  W.,  and  it  is  placed  on  the  West  side  with  its  pole  alternately  E. 
and  W.  ;  and  the  deflexion  in  the  table  above  is  the  mean  of  the  four  deflexions  observed  in  those  positions  of  the  magnets. 

The  lengths  of  i  foot  and  i  •  3  foot  correspond  to  304-8  and  396-  2  millimetres  respectively. 

The  initial  N  is  that  of  Mr.  Nash. 

In  the  following  calculations  every  observation  is  reduced  to  the  temperature  35°. 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1880. 
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CoMPDTATiON  of  the  VALUES  of  ABSOLUTE  MEASURE  of  HORIZONTAL  FoRCE  in  tho  Ycar  1880. 


In  English  Measure. 


Month  and  Day, 
1880. 


Apparent 

Value 

of 

A,. 


Apparent 

Value 

of 

A3. 


Apparent 

Value 

of 

P. 


Mean 
Value 

of 

V. 


Log.. 


Adopted 

Time 

of 

Vibration 

of 
Deflecting 
Magnet. 


Log.  in  X. 


Value 
of 


Value 
of 
X. 


In  Metric 
Measure. 


Value 
of 
X. 


January 

February 

March 

April 

May 

Juno 

July 

August 

September 

Octoljer 

November 

December 


Means . 


o'094i  I 
0-09407 
o'og4i  1 
0'0g4i3 
o'ogSgS 
o'og3g6 
o"og396 
o'og3g2 
o"og3gg 
o'og4o8 
o-og374 
0-09384 


o-og422 
0-09420 
0-09416 
0-09423 
0-0941 1 
0-0941 1 
0-09412 
0-09407 
0-09415 
0-09415 
0-09335 
0-09403 


—0-00293 
— o-oo35o 
— o-ooi3o 
— 0-00265 
— 0-00468 
— o'ooSgS 
—0-00423 
— 0-00395 
—0-00395 
—0-00180 
— 0-00299 
— o-oo5o2 


)>  — 00034 


8-97507 
8-97493 
8-97492 
8-97514 
8-97440 
8-97445 

8-g745o 

8-97427 
8-g7463 
8-97486 
8-97337 
8-97400 


5-6090 
5-6215 
5-6230 
5-6235 
5-6280 
5-6330 
5-6355 
5-6380 
5-6410 
5-6390 
5-6345 
5-6270 


0-16064 
o-i59g8 
o- 16021 
o- 1 6034 
o-i6oi5 
0-15982 
0-15913 
0-15898 
0-15798 
0-15734 
o-i583i 
0-15838 


0-3697 
0-3694 
0-3695 
0-3696 
o-36g2 
0-3691 
0-3688 
0-3687 
0-3684 
0-3682 
0-36  80 
0-3683 


3-915 
3-913 
3-914 
3-914 
3-916 
3-gi5 
3-911 
3-912 
3-906 
3-902 
3-913 
3-910 


3-912 


8o5 
804 
8o5 
8o5 
806 
8o5 


801 
799 


8o3 


1-804 


The  value  of  X  in  column  lo  is  referred  to  the  unit  Foot-Grain-Second,  and  that  in  column  1 1  to  the  unit  Millimetre-MilUgramme-Second.  To  obtain  X 
in  the  Centimetre-Gramme-Secoud  (C.G.S.)  unit,  the  value  given  in  column  ii  must  be  divided  by  lo,  equivalent  to  shifting  the  decimal  point  one 
step  towards  the  left. 


ROYAL  OBSEEVATORY,  GREENWICH. 


RESULTS 


METEOROLOGICAL      OBSERVATIONS. 


1880. 
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Daily  Results  of  the  Meteorological  Observations 


MO.VTH 
and 
DAT, 


the 
3Ioon. 


TEMPEEiXrKE. 


Jan. 


Means 

NumlxToi 
UolunmfH, 
UfferiMicr 


[n  Equator 


Last  Qr. 


Peric;et 
Now 


In  Efinator 

First  Qr. 
Apogee 


Full 


In  Equator 


29-770 
29-977 
oo'238 

3o".io6 
3o'3iQ 
30-4 1 

00-477 
30-40Q 
50-373 

3o-3 

3o-388 

30-41 

3o-3o 

3o-i58 

3o-io2 

29-858 
29-855 
29-846 

30-24 

30-450 

30-429 

3o-2i5 

3o-2 

30-246 

3o-o35 
3o-i3o 
3o-i8c 

00-129 
3o-o34 
0G-044 


04-1 
5o-5 

47-3 


40-9 
41-9 
36-1 

37-0 
33*2 

•517 

39-8 
57"7 


04-0 
04-5 


38-8 

37"4 
35-3 


40-4 
38-1 

33-0 

32-0 

32-5 

33-2 

29"4 
29-3 

3i-2 
29-5 

28-4 


29-1 
00-8 


28-8 
23-3 


Daily 
Ranpe. 


33-1  21-4 
27-3  17-6 
32-3      lq-3 


37-8 

3+7 

34-4 
33-9 
36-3 


27-1 
3o-3 
50-7 

48-6 


26-6 
32-5 
3o-o 

22-8 
17-8 
17-2 

20-2 

'77 

20-6 

28-1 


4"' 
10- 1 

9-2 

10-9 

9"9 
3-6 

3-8 
3-8 

2-4 

8-6 
8-2 
8-7 

7-3 
5-4 
4-3 

5-5 
8-6 


97 
i3-o 


0-2 

47 

11-6 
i6-i 
19-1 

6-9 

12-6 

3o-i 
20-5 


Meau 

of  J4 

Hourl}' 
Values. 


37-7      28-1 


9-6 


41-8 

39-1 
37-4 
34-1 

34-4 
3i-8 

30-7 

35-5 
34-8 

32-2 

3o-6 
3r6 
33-4 

06-5 
34-1 

3o-2 

27-5 
23-8 
27-4 

32-6 
35-1 
35'3 


297 
26-0 
25-4 

23-4 
23-3 
38-8 


38-5 


Excess 
of  Mean 

altovc 
Average 


4-13-4 

+  8-9 

4-  4-0 

+  '-4 

-  0-2 

-  s-r^ 

-  3-2 

-  5-q 

-  7-0 

-  2-3 

-  3-1 

-  5-9 

-  7-6 

-  6-7 

-  5-0 


or  the 
Evapo-  Dew 
ration.    Point. 


Mean 

of  34 

Hourly 

Values. 


49-5 
43-9 
39-8 

37-8 

36-3 


00-9 

3 1-3 
3o-3 


04-7 
33-3 


00-4 
30-4 
3i-3 


2-0  35-7 
4-5  32-8 
8-6     29-4 


■11-4 
•I  5-3 


6-9 
4-0 
6-4 

—  10- 1 
-i3-9 
— 14-6 

—  16-7 
— 16-9 

—  r5 

—  1-9 


33-3  —  5: 


25-7 
22-g 
26-5 

3i-3 
33-5 

30-9 


De- 
duced 
Mean 
Daily 
Value. 


47-0 
40-6 
37-3 

36-1 
34-8 


00-1 
3o-2 
29-2 

33-5 
3o-8 
28-4 

29-8 
27-5 
27-4 

34-6 
3o-6 
27-0 

18-0 
17-6 
22-6 

28-6 
3i-o 

26-3 


DitTereiici-  hotuven 

the  Air  Ttniinerature 

and  Dew  Point 

Temperature. 


Mean 
Daily 
Value. 


28-0     22-5 
25-3     21-7 

24-9      22-3 


23-3 
23-3 
36-8 

37-1 


22-7 
23-3 
34-1 

35-2 


29-0     3-7 


4-0 
6-2 
4-5 


O'O 

2-6 

3-0 


1-6 
1-5 


4-0 
3-S 


4' 

6-0 


1-9 
3-5 


9-5 
6-2 

4-8 

4-0 

4'i 

7-0 

7'2 
4-3 
3-1 

0-7 
0-0 
47 


Greatest 

of  34 
Hourly 


Least 
of  24 
Hourly 


Values.   Values. 


6-8 

97 
8-6 


8-6 
4"' 

4'4 

2-3 
2-8 
2-5 

3-4 
5-7 

q-8 


4"4 
6-8 


4'9 
6-2 
9-0 

16-3 

9-3 
8-1 


8-3 
9-3 


8-6 
9-9 

3-6 

I'O 

9-0 
8-8 


7-1 


0-6 
o-o 

0-0 

07 
2-0 
0-4 

0-0 
1-0 

•■4 


1-0 

o-o 


o-o 
o-o 

o-o 
0-0 
0-0 


Tempekatuee. 


?5S£gi|s 


64-0 
70-1 
76-6 

71-3 
49-6 
41-0 

42-8 
36-3 

34-4 

49'3 
40-6 


49-0 
34-5 
40-0 

44-0 
80-7 
48-0 

77-9 
41-0 


53"9 
48-3 
38-3 

61-0 
73-1 
64-4 

46-8 
42-3 
92-0 

6r5 


54-0 


49-1 
38-0 
04-6 

29-1 

28-0 

3i-7 

33-1 

29-4 
29-0 

3o-5 
25-5 
23-5 

22-6 

29-1 
27-0 

3ro 

24-3 
20-2 

18-2 
i6-o 
17-5 

24-0 

28-2 
29-0 

18-5 

1 3-5 

14-0 

18-8 

177 
i8-5 

26-0 


20- 


0-4 
5-0 

3-9 
o-o 
o-o 

0-0 
o-o 

O'O 

0-0 

0-0 

2-8 

0-0 
0-0 

0-0 
O'O 

2-3 
0-0 

5-4 

o-o 
0-0 

1-3 

0-0 
00 


o-ooo 

0-001 
0-000 

o-ooo 
o-ooo 
0-000 

0-006 
0-009 
0-0 1 1 

0-019 
0-000 

O'OOO 


'■4 


g-O 


wP:  mP 
wP:  mP 
mP:  wP 

v/P:  mP 

mP:  sP 

sP 

sP 
sP 

sP 


ro     sP  :  vP,  luX:  mP 
4-5  mP:  sP 

O-O 


0-0 1 5  0-0 
0-000  0-0 
o-o55    o-o 


0-100 
0-000 
0-000 

o-ooo 

O'OOO 

o-ooo 

o-oo5 
0-000 
o-ooo 

0-000 
o-ooo 
0-000 

0-000 
o-ooo 
0-000 


0-261 


sP  :  sP,  wX  :  .sP 

vP :  vP,  wX  :  .'^P 

sP:  sP,sX 

vP:  sX:  vP,  niX 
vP 
sP 

sP 

—  :  mX,  sP 
sP 

.sP 
»P 
sP 

sP 
sP 
sP 

sP 
sP 
sP 


The  results  apply  to  the  civil  day. 

I  he  mean  reading  of  the  Barometer  (Column  2)  and  the  nnan  temperatures  i.f  the  Air  and  Evaporation  (Columns  6  and  S)  are  deduced  from  tlie  photographic  records.  The 
a\eraBc  temperature  (Column  7)  is  that  dctennincd  from  the  reduction  of  the  photographic  records  from  1849  to  1868.  The  temperature  of  the  Dew  Point  (Column  y) 
and  tlie  UcK^-'e  of  Humidity  (Column  13)  are  deduced  from  the  corresponding  temperatures  of  the  Air  and  Evajioralion  by  means  of  lilaisher's  Ilvgrometrical  Tables. 
I  lie  mean  ditterence  between  the  Air  and  Dew  Point  Temperatures  (Column  10)  is  the  difference  between  the  numbers  in  Columns  6  and  9,  and  the  Greatest  and  Least 
innereuces  (Columns  11  and  12)  are  deduced  from  the  24  hourly  photographic  measures  of  the  Dry-bulb  and  Wet-bulb  Thermometers. 

The  values  given  in  Columns  3,  4,  5,  14,  and  15,  are  derived  from  cyc-rcndings  of  self-registering  thermometers. 

The  mean  reading  of  the  Jiaromclcr  for  the  month  was  .^o'"- joo,  being  o'"-47i  hi.jhcr  than  the  average  for  the  20  years,  1854-1873. 

'iKMrEKATUKK    OF   TIIK    Atll. 


rhc  highest  in  the  month  was  M  • "  on  January  i  ;  the  lowest  in  the  month  was  .  7=  •  2  on  January  27 
Ihe  mean  of  all  the  highest  daily  readings  in  the  month  was  ^f- ;,  being  ,'=•7  lower  than  the  average  f 
Ihe  meau  of  all  the  lowest  daily  readings  in  the  momh  was  jS"- 1,  being  >-6  lower  than  tlie  average 


Itie  mean  daily  range  was  9°-f,,  being  lU,-  «,„„•  as  the  average  for  the  39  years,  1841-1879. 

ine  mean  lor  the  month  was  ^f-},  being  5'>- ,,  hwer  than  the  average  for  the  20  years,  1849-1868 


and  the  range  was  36° -g. 

for  the  39  years,  1841-1879. 

average  for  the  39  years,  1841-1879. 


MADE   AT   TIIK   ROYAL   OBSERVATORY,    GREENWICH,    IN   THE   YeAR   1880. 
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MOXTU 

WlXD  AS  DEDUCEO   FROM  SELF-KEGISTEKINa  ASEMOMEIEKS. 

)  WEATHER. 

OSLEE'8. 

RODIN- 

sos'e. 

CLOUDS  ANI 

*^ 

and 
DAY, 

General  Direction. 

Pressure  on  the 
Square  Foot. 

1 

^ 

7:  ^ 

A.M. 

P.M. 

A.M. 

P.M. 

0 

1 

U.S. 

lbs. 

lbs. 

milM. 

Jan.    I 

wsw 

WSW: SW 

5-3 

0-1 

1-6 

626 

10,  slt.-r,  W 

:   10,  w 

10,  sit.-r,  w                 :   10 

2 

SAV  :  WSW 

WSW:   SW 

4-0 

o-o 

1-0 

543 

10 

:  10,  slt.-r 

7,cu.-s,ci.-cu,ci.-.s,ci :     0 

3 

wsw 

AVSW 

2-0 

0-0 

0-1 

335 

0,  ho.-fr 

:      1,  ci 

i,ci.-s,th.-cl :     0                    :     0,  hy.-J 

4 

WSW  :  ssw 

SW  :  SSW  :  S 

o-o 

0-0 

0-0 

219 

0 

:     3,  li.-cl 

4,ci.-cu,cu.-s:     0                    :     v 

5 

SSW  :  Calm  :  S 

S.SW:  S 

o-o 

0-0 

0-0 

128 

10 

:     7,  ci.-cu,  f 

9,  ci.-cu,  cu.-s           :   10 

6 

.S:  SSW 

S:  SSE 

O'O 

0-0 

0-0 

70 

10 

:  10 

10                                 :   10 

7 

S  :  Calm 

ENE  :  ESE 

0-0 

0-0 

0-0 

87 

10 

:  10 

10                               :   10,  m.-r 

8 

ESE  :  SE 

SSE:  S 

o-o 

o-o 

0-0 

89 

10 

:   10,  m.-r 

10,  oc.-m.-r                 :  10,  oc. -m.-r 

9 

SSW:  SE 

Calm:  ENE 

0*0 

o-o 

0-0 

56 

10 

:  10,  m.-r 

10,  m.-r                        :   10 

10 

NE 

ENE  :  E 

1-5 

0-0 

0-0 

«94 

10 

:   10,  th.-r 

10,  oc.-th.-r                 :   10,  oc.-th.-r 

1 1 

E  :  ENE 

ENE  :  E 

2-5 

0-0 

o-| 

299 

10 

:   10 

10                    :     V                    :     2,  ci.-cu 

12 

E 

ENE  :  E  :  ESE 

O'O 

0-0 

0-0 

171 

ho.-fr 

:     p.-cl 

6,  cu.-s         :   10                    :   10 

i3 

ESE:  E 

ENE:NE:NNE 

o*o 

0-0 

o-o 

io5 

10,  ho.-fr 

:   10,  slt.-f,  ho.-fr 

10,  slt.-f         :  io,slt.-sn,oc.-r:   10,  sn,  th.-r 

H 

N:  NNW 

NNW 

o-o 

0-0 

o-o 

193 

10,  th.-r 

:    10,  gliu 

10,  slm                         :   10 

i5 

NNW 

WSW 

0-3 

0-0 

0-0 

253 

10 

:   10 

V,  h,  ci.-cu   :     V,  sn              :   '°,  sn 

i6 

WSW:  NE:  SW 

WSW:  W:  NW 

O'O 

0-0 

0-0 

186 

10 

:   10,  slt.-r 

10,  tli.-r                         :    10,  th.-r 

17 

NNE 

NNE:  NNW:  WSW 

0-0 

0-0 

0-0 

161 

10 

:   10 

5,ci. -en, cu.-s:     v                    :    10,  slt.-f 

18 

SW 

SW:   NE:   SE 

0-0 

0-0 

0-0 

ii5 

ho.-fr 

:     0,  j-lt.-f,  ho.-fr 

0,  h,  f,  glm  :     p.-cl               :    10 

'9 

ENE:  E 

E 

2-6 

0-0 

0-3 

3o5 

p.-cl 

:     8,  cu.-s 

2,cu,ci.-cu,cn.-s:     0                     :     0,  ho.-fr 

20 

N:  SW 

SW:NW:WSW 

0-0 

0-0 

0-0 

95 

ho.-fr 

:     8,  cu.-s,  ci.-cu,  f 

5,cn.-s,ei.-cn,f:     0,  f               :     v,  f 

21 

AYSW 

SW 

o-o 

0-0 

0-0 

145 

p.-cl 

:   10,  slt.-f 

10,  slt.-f                       :   10,  slt.-f 

22 

WSW 

N 

r2 

0-0 

o-i 

240 

10 

:     f,  ho.-fr 

T,cu.-s,ci.-cu,sn:     si,  lu.-eo        :     th.-cl 

23 

N:  NNE 

NNE 

0-0 

0-0 

0-0 

160 

iO 

:  10 

10                                :  10 

24 

Calm 

SSE:  SE 

o-o 

0-0 

0-0 

72 

10 

:  10 

10                                 :  10 

20 

SE:  ESE 

ESE:  E 

0-2 

0-0 

0-0 

145 

10 

:   10,  cu.-s,  ci.-cu 

V,  ci.-cu,  cu.-s           :     v 

26 

ENE:  ESE 

E 

0-0 

0-0 

0-0 

100 

0,  ho.-fr 

:     0,  f,  ho.-fr 

0                                  :     0,  ho.-fr 

27 

E:  Calm 

ESE:  Calm 

0-0 

0-0 

0-0 

74 

0,  ho.-fr 

:     0,  tk.-f 

0                                  :     0,  f,  ho.-fr 

28 

S:   SE 

SSE  :  E 

0-0 

0-0 

0-0 

42 

0,  ho.-fr,  tk.-f 

:     0,  tk.-f,  ho.-fr 

0,  f                :     0,  f                :     ho.-fr,  tk.-f 

29 

SSE:  SSW 

WSW  :  Calm 

0-0 

0-0 

0-0 

33, 

tk.-f,  ho.-fr 

:     tk.-f,  ho.-fr 

0,  f                :     0,  f                :     0,  tk.-f 

3'o 

SSE:   S 

SSW  :  SSE 

0-2 

0-0 

0-0 

222 

0 

:     0 

0                    :     0                    :     0,  f,  ho.-fr 

3i 

SSE 

Variable 

0-0 

0-0 

0-0 

87 

0,  ho.-fr 

:     0,  ho.-fr,  f 

0,  f                             :     0,  tk.-f 

Means 

0-1 

179 

Nuinberof 

Column  for 

21 

22 

23      24 

25 

26 

27 

28 

Reference 

The  mean  Temperature  of  Evaporation  for  the  month  was  s^"- 1,  being  s°-3  /oiccr  than 

1 

The  mean  Temperature  of  the  Dew  Point  for  the  month  was  2<)°-  $,  being  5°'g  lower  than 

The  mean  Degree  of  Humidity  for  the  month  was  86-0,  beinj;  i  '3  less  than 

>  the  average  for  the 

20  years,  1 849-1 808. 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  o'°- 163,  bemg  o'"-o44  less  than 

The  mean  ^yeil/llt  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  2S"-o,  being  oS"4  less 

than 

The  mean  W'eujht  of  a  Culiic  Foot  of  Air  for  the  month  was  568  grains,  being  16  grains  greater  than 

The  mean  amount  of  Cloml  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast 

«ky  by  10)  was  6-3. 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunsliine  being  represented  by  i)  was  o'  17.     The  maximum  dally  a 

moimt  of  Su/ishine  was  7-6  hours  on  January  30. 

The  highest  reading  of  the  Solar  Radiation  Thermometer  was  92°-  0  on  .January  30  ;  and  the  lowest  reading  of  the  Terrestrial 

Radiation  Thermometer  was  13°- 5  on  January  26. 

The  mean  daily  distribution  of  Ozone  was,  for  the  1 2  hours  ending  9  a.m.,  i  •  0  ;  for  the  6  hours  ending  3  p.m.,  o- 1  ;  and  for  tl 

e  6  hours  ending  y  p.m.,  o- 1. 

The  Proportions  of  Wind  r.ferred  to  the  cardinal  points  were  N.  4,  E.  8,  S.  8,  and  W.  7.     Four  days  were  calm. 

The  Greatest  Pressure  of  the  Wind  in  the  month  was   5""-3  on  the  square  foot  on  January  i. 

The  mean  daily  Horizontal  u 

Movement  of  the  Air  for  ihe  month  was  1 79 

miles ;  the  greatest  daily  value  was  626  miles  on  January  i  ;  and  the  least  daily  value  3$  n 

ailes  on  January  29. 

liain  fell  on  9  days  in  the  month,  amounting  to  o'"-26i,  as  measured  in  the  simple  cylinder  gauge  piirtly  sunk  below  the  g 

round;  being   i'"-857   less  than  the  average 

fall  for  the  39  years,  1841-1879. 
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Daily  Results  of  the  Meteorological  Observations 
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0 

0 

0 

0 

0 

0 

0 

0 

0 
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Feb.  1 

3o-i62 

45-7 

27-0 

18-7 

34-6 

—     5-9 

33-6 

32-0 

2-6 

7-8 

0-0 

90 

5q-o 

20-3 

17 

9' I 

0-014 

0-0 



2 

3o'i73 

47-2 

23-0 

24-2 

35-2 

-  5-4 

347 

34-0 

1-2 

5-9 

0-0 

96 

76-5 

18-0 

2-3 

9"2 

0-007 

0-0 

—  .-  sP 

3 

Liist  Qr. 

3o'265 

45-5 

38-0 

7-5 

40-7 

0-0 

40-4 

40-1 

0-6 

37 

Q-O 

98 

53-3 

3o-o 

0-0 

9-2 

O'OOO 

O-O 

.sP  :  sP 

4 

3o'i94 

42-1 

3o-o 

I2-I 

36-5 

-   4-2 

35-8 

34-9 

1-6 

7-5 

0-0 

94 

63-8 

20-9 

2-4 

9-3 

0-000 

O-O 

ssP 

5 

29-939 

45-6 

26-0 

,9-6 

35-2 

—  5-4 

34-5 

33-4 

1-8 

7''') 

0-0 

q3 

81-0 

20-1 

4'4 

9"3 

0-002 

37 

ssP  :  sP 

6 

""i'"''''-'"' 

29726 

47"4 

40-4 

7-0 

44-0 

+   3-6 

43-5 

42-9 

i-i 

27 

0-0 

96 

63-3 

06-9 

O'l 

9"4 

o-o  1 6 

4-0 

mP  :  mP 

7 

29-462 

48-6 

45-8 

2-8 

47-0 

+  6-8 

46-2 

45-3 

•7 

3-1 

0-0 

94 

5 1 -3 

43-8 

o-o 

9'4 

0-223 

12-5 

wP,  wN  :  wP,  \\  X 

8 

29-351 

477 

347 

i3-o 

43-0 

+  3-1 

41-8 

40-4 

2-6 

67 

o-o 

90 

66-6 

3o-o 

0  8 

q-5 

0-3 1  2 

4-8 

wN,  wP  :  m  1 ' 

9 

29-201 

48-0 

36-0 

I2-0 

42-3 

+   2-7 

40-8 

39-0 

5'3 

6-9 

0-0 

89 

8+-5 

3i-o 

2-2 

9-6 

0-218 

12-7 

inP,  wN  :  wP,  ^\  X 

lO 

New 

29-284 

46-8 

33-1 

13-7 

40-6 

+    1-3 

38-q 

36-8 

3-8 

7-6 

ro 

87 

6o-o 

28-1 

ro 

9-6 

0-000 

5-3 

wP  :  mP 

1 1 

29-564 

43-0 

33-4 

9-6 

38-7 

-  °'4 

37-3 

35-4 

3-5 

7"4 

0-7 

8q 

61-0 

27-0 

o-i 

97 

0-000 

0-0 

mP:  vP 

I  2 

In  Equator 

29-691 

5 1 -6 

3 1 -7 

19-9 

40-8 

+    1-9 

38-8 

36-3 

4-5 

i5-i 

0-5 

85 

8i-3 

25-1 

2-6 

9-8 

o-o3i 

o-o 

mP  :  mP 

i3 

29-997 

477 

34-2 

i3-5 

39-7 

+  0-9 

37-4 

34-4 

5-3 

12-4 

0-5 

82 

92-0 

27-0 

7 '3 

9-8 

0-000 

0-7 

sP  :  sP 

H 

29-729 

44-6 

36-5 

8-1 

41-3 

4-  2-6 

39-8 

37-9 

3-4 

6-2 

0-5 

89 

5q-0 

3o-3 

o-o 

9-9 

o-o5i 

3-8 

niP  :  vX,  wP 
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29-532 

46-9 

40-9 

6-0 

43-5 

+  4-8 

42-4 

41-f 

2-4 

6-3 

0-0 

91 

87-3 

34-0 

0-8 
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0-123 

1 1-5 
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i6 

28-975 

54-0 

44-6 

9'4 

47'4 
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45-3 

43-0 
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9-8 

1-3 

86 

737 

40-1 

0-2 

10-0 

0-33 1 

i6'3 

wP,vN:  wP 

'7 

28-938 

5i-8 

39-9 

"■9 

457 

+   6-8 

43-6 

41-2 

4-5 

9-2 

o-o 

85 

qi-2 

34-9 

2-6 

lo-i 

0-1  i3 

5-7 

wP  :  mP 

i8 

Kirvt  gii.rler 

29-196 

:,i-7 

41-2 

12-5 

47-8 

+   8-8 

45-9 

43-8 

4-0 

8-4 

1-0 

87 

89-8 

36 -o 

2-0 

10- 1 

o-i65 

1  i-o 

wP,  wN  :  wP,  wX 

'9 

D»?cUnatioii  N. 

29-152 

5i-8 

48-g 

2-9 

497 

+ 1 0-5 

47-9 

46-0 

37 

7'' 

1-5 

88 

69"9 

46-9 

0-2 

10-2 

0-062 

15-7 

wP:  wP 

20 

29-257 

54'9 

47-1 

7-8 

49-3 

+  10-0 

46-5 

43-5 

5-8 

9-6 

3-4 

81 

I02-0 

44-0 

5-4 

10-3 

0-193 

11-7 

wP  :  vP,  -<vX 

21 

29-561 

53-0 

39-2 

l3-8 

46-2 

+   6-7 

44-3 

42-1 

4'1 

10-4 

o-g 

87 

96-5 

34-5 

5-2 

10-3 

0-141 

10-5 

wP  ;  mP 

2  2 

29-632 

417 

33-7 

8-0 

38-5 

—   f-i 

37-9 

37-1 

•'4 

4'4 

o-o 

q5 

60-4 

28-0 

0-4 

10-4 

o-o53 

0-0 

sP  :  vP 

23 

29-811 

40-4 

•^47 

J7 

38-2 

-   1-5 

37'9 

37-5 

0-7 

2-8 

0-0 

98 

44-0 

26-5 

o-o 

10-5 

0-278 

0-0 

vN,  vP:  -svN.wP 
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3o-io2 

39-8 

35-5 

3-3 

38-0 
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36-2 

33-8 

4-2 

7-8 

0-5 

85 

5  2 -3 

35-0 

0-0 

10-5 

0-000 

0-0 
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3o-2I  2 

48-8 
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—  0-7 
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11-6 

0-0 

83 

98-0 
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0-5 
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+   2-9 
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ro 
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27 

29-670 

49'4 
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34-8 

6-3 

ii-i 

2 -5 

79 

92-3 

3o-5 

2-9 

ro-7 

o-ooi 

1-5 

iiiP  :  mP 

28 

29-402 

52-4 

41-6 

10-8 

46-6 

+  6-4 

44-6 

42-4 

4"2 

7-2 

1-3 

86 

93-2 

38-q 

1-2 

10-8 

o-o  20 

6-0 

wP:  wP 

29 

29-470 

5 1 -7 

42-1 

9-6 

46-5 

+   6-3 

44-5 

42*3 

4-2 

6-6 

1-8 

86 

78-6 

38-i 

i-i 

10-8 

0-000 

6-2 

wP  :  niP 

Means 

29-606 

48-0 

36-6 

1 1-4 

42-1 

+    2-4 

40-5 

38-7 

3-4 

7-8 

0-7 

88-4 

74-8 

3.-4 

1-8 

IQ-O 
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The  results  apply  to  the  civil  day. 

J'lie  mean  reading  nf  the  Barometer  (Column  :)  and  the  mean  temperatures  of  th 

e  Air  and  Evaporation  (Columns  6  and  8)  are  deduced  from  the  pliotographic  records.     The          |  | 

average  temjierature  (Column  7)  is  that  deteraiined  from  the  reduction  of  tl 

e  photographic  reeorils  from 

1849  to  1868.     The  temperature  of  the  Dew  I'oiut  (Column  9)           |  | 

and  the  Degree  of  Humidity  (Column  i.i)  are  dedueeil  from  the  correspom; 

ing  temperatures  of  the  Air  ^ 

ind  Evaporation  b 

y  means  of  Glaisher's  Hygroinetrical  Tables. 

'J'he  me.in  diHereuco  hetwcen  the  Air  and  Dew  I'oiiit  Temperatures  (Columc 

10)  is  the  difference  between 

the  numbers  in  Columns  fi  and  q,  and  the  Greatest  and  Least          |  | 

Differences  (Columns  11  and  12)  are  deduced  from  the  24  hourly  photogra 

phie  measures  of  the  Dry-bu 

b   and  Wet-bulb  'J 

herniometers.     The  results  on  February  4, 

9,  10,  and  28  for  Air  Temperature,  and  on  February  28  for  Evaporation  Tei 

iperature,  depend  partly  on  v 

ilues  inferred  frou 

a  eye-observations,  on  account  of  accidental 

loss  of  photographic  register. 

The  values  given  in  Colvimna  3,  4,  5,  14,  and  15  are  derived  from  eye-readings  0 

self-registering  thermometer 

s. 

Tlie  mean  reading  of  the  Barometer  for  the  month  was  29'" -636,  being  o'"'  196  l( 

iccT  than  the  average  for  the 

20  years,  1854-18 

-v 

Ikjiperatcre  op  the  Aiu. 

The  highest  in  the  month  was  54°- 9  on  February  20;  the  lowest  in  the  mon 

th  was  23°  •  0  on  February  2  ; 

and  the  range  wa 

*3'°-9- 

The  mean  of  all  the  highest  daily  readings  iu  the  month  was  48° -o,  being  2° 

6  hiyher  than  the  average  for 

the  39  years,  1841 

-1879. 

The  mean  of  all  the  lowest  daily  readings  in  the  month  was  56'-6,  being  2'- 

3  higher  than  the  average  for 

the  39  years,  1841 

-1879. 

The  mean  daily  range  was  ii=-4,  being  o'-3  yrculcr  than  the  average  for  tht 

39  years,  1841-1879. 

The  mean  for  the  mouth  was  42' ■  i,  being  2-4  liKjIter  than  the  average  for  tl 

le  20  years,  1849-1868. 

MADE  AT  THK   ROYAI,   OBSERVATORY,   GREENWICH,   IN  THE   YeAR   1880. 
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DAY, 


Wind  as  deduced  fkoii  Self-eegistekino  Anemometers. 


General  Direction. 


Pressure  on  the 
Square  Foot. 


CLOUDS  AND  WEATHER. 
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SW 
SW  :  SE  :  Calm 

SSW  :   S 

SW  :  S  :  NW 
SW  :   W 

SSW 

SSW 
S  :  SW  :  WNW 

SSE  :  S 

wsw 

NE  :  N 
S  :   SSE  :  SW 

SW 

SSE 
SSAV  :  SSE 

SSE  :  SE 

IE:  SW:  WNW:  W.SW 

SSW  :   SW 

SW 
SW 

wsw 

SW  :  Calm 

N 
N  :  NNE 

N:  SW 

WSW 

W  :  WSW 

SW 

wsw 


SW  :  Calm 
SAV  :  SSW 
SSW:  SW 

SAV 

SSW 
SSW 


wsw  :  SSW  :  S 
S  :  SSW  :  SW 

S  :  ENE :  NE 

NNW:NW:SSW 

WSW 

SW  :  SSE 

s 

SE  :  SSE 

S  :   SW 
SAV  :   S 

SW  :  SSW 

SW 

WSAV 

SAV 

A'ariable  :  Calm 

N  :  NNE 
NNE 

AVSAV 
NW  :  W 
AV  :  AVSW 

AVSW 
SW 


5-5 


O'O  0"0 
O'O  0"0 
O'O      0-2 


07 


O'O 


24 


0-4 


75 

1 58 
119 

74 
214 
357 

411 

277 
544 

276 
1 83 
365 

238 
36o 
293 

487 
445 
517 

704 
726 
356 


262 
275 

210 
557 
465 

5i5 


o,  tk.-f,  ho.-fr 
f,  ho.-fr 


o,  f 


10,  r 
slt.-r 


346 


26 


o,  tk.-f,  ho.-fr 
3,  th.-cl,  f,  ho.-fr 


o,  slt.-f,  ho.-fr 
o,  m,  f 
10,  th.-r 

10,  fq.-r 
10,  r 
10,  slt.-r 

9,  th.-cl,  .so.-ha 
10 
10,  th.-r 


i,ci,  f 
6,  th.-cl 


o,  ho.-fr 
10,  m.-r 


:     o,  ho.-fr 
:   10,  th.-r 
:   10,  fq.- th.-r 

:   10,  oc.-r,  sc,  w 
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V,  shs.-r,  w  :  v,sc,ci.-cu,hy.-r.  111 :    7,  sc,  ci.-cu 
9,cu.-s,  ci.-cu,  ci.-s:     V,  hy.-r.  hi   :    3,  ci.-s,  ci 


10,  f,  glm 
lo,  oc.-r 


4,  th.-cl 
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10,  r 
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4,  ci.-cu,  th.-cl 
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2,  ci.-s 
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■the  average  for  the  20  years,  1849-1868. 


The  mean  Temperature  0/ Evaporation  for  the  month  was  40°- 5,  being  2°' 6  higher  than 

The  mean  Temperature  of  the  Dew  Point  for  the  montli  was  38°'  7,  being  i°-  ^  higher  than 

The  mean  T)e<jree  of  Humiditi/  for  the  month  was  88-4,  being  3'6  greater  than 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  o'°'23S,  being  o'"-028  greater  than 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  25"'  7,  being  o^'j  greater  than 

The  mean  Weight  of  a  Cubic  Foot  of  Air  for  the  month  was  547  grains,  being  7  grains  less  than 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  o  and  an  overcast  sky  by  10)  was  6g. 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i)  was  o- 18.     The  maximum  daily  amount  of  Sunshine  was  7-3  hours  on  February  13. 

The  highest  reading  of  the  Solar  Radiation  Thermometer  was  io2"-o  on  February  20;  and  the  lowest  reading  of  the   Terrestrial  Radiation   Thermometer  was  i8'o  on 

February  2. 
The  mean  daily  distribution  of  Ozone  was,  for  the  1 2  hours  ending  g  a.m.,  3  •  o ;  for  the  6  hours  ending  3  p.m.,  i  •  o ;  and  for  the  6  hours  ending  g  p.m.,  i  ■  o. 
The  Proportions  of  Wi?id  referred  to  the  cardinal  points  were  N.  3,  E.  i,  S.  13,  and  W.  1 1.     One  day  was  calm. 
The  Pressure  apparatus  was  not  in  action  during  a  considerable  portion  of  the  month  of  February.    The  mean  daily  Horizontal  Movement  of  the  Air  for  the  month  was 

346  miles ;  the  greatest  daily  value  was  726  miles  on  February  20  ;  and  the  least  daily  v:ilue  74  miles  on  February  4. 
Rain  fell  on  18  days  in  the  month,  amounting  to  2'" '35  7,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  o'°-gi3flre(j/tT  than  the  average  fall  for 

the  39  years,  i84i-i87g. 
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Daily  Results  of  the  Meteorological  Obseuvatioxs 
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The  results  apply  to  the  civil  day. 

The  mean  reading  of  the  Barometer  (Column  2)  and  the  mean  temperatures  of  t 

le  Air 

ind  Evaporation  (Colimins  6  and 

8)  arc  deduced  from  the  photogra 

phic  records.     The         1 

average  temperature  (Column  7)  is  that  determined  from  the  reduction  of  t 

:ie  phot 

ographie  records  from  1849  ">  1S6.S.     Tlie  temperature  of  the  Dew 

I'oint  (Column  9) 

and  the  Degree  of  Humidity  (Column  i.^)  are  deduced  from  the  correspon 

ding  te 

niperatures  of  the  Air  and  Evaporation  by  means  of  Glaisher's  Ily 

irometrical  Tables. 

The  mean  diHirence  between  the  Air  and  Dew  I'oint  Temperatures  (Colum 

1  10)  is 

the  difference  between  the  numl 

lers  in  Columns  (1  and  0,  and  the 

Greatest  and  Least 

Differences  (Columns  11  and  12)  arc  deduced  from  the  24  hourly  photograj 

hie  me 

isures  of  the  Dry -bulb  and  Wet-bulb  Thermometers. 

The  values  given  in  Columns  3,  4,  5,  14,  and  15  are  derived  Irom  eye-readings  0 

■  self-rcj 

;istering  thermometers. 

The  mean  reading  of  the  Saromeler  for  the  month  was  29'"-93S,  being  o'"'2i3  h 

igher  th 

an  the  average  for  the  20  years, 

1854-1873. 

Tem:-kkati:re  of  the  Air. 

The  highest  in  the  month  was  61°  4  on  March  26  ;  the  lowest  in  the  month 

was  27 

°-4  on  March  29  ;  and  the  range 

was  3  4' -0. 

The  mean  of  all  the  highest  daily  readings  in  the  month  was  53°- 1,  being  3 

-3  *'>/' 

cr  than  the  average  for  the  39  ye 

ars,  1841-1879. 

The  mean  of  all  the  lowest  daily  readings  in  the  month  was  36'- 9,  being  1° 

7  hi(/ht 

r  than  the  average  for  the  39  yea 

ITS,  1841-1879. 

The  mean  daily  range  was  16^-2,  being  i°-6  ijreater  than  the  average  for  tl 

«  .«  Ji 

irs,  1841-1S79. 

The  mean  for  the  month  was  44''' 2,  being  2°-6  hiyhcr  than  the  average  for 

he  20  } 

ears,  1849-1868. 

MADE  AT  THE  ROYAL  OBSERVATORY,   GREENWICH,   IN  THE  YeAR   ISSO. 
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20 
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E 
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21 

ENE:  E 

ENE 

4-0 

0-0 

0-4 

3l2 

V,  cu.-s                      : 

6,  cu.-s 

7,  cu.-s 

:     0 

22 

NE 

ENE 

1-5 

0-0 

o-i 
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V                                :   I 

0,  slt.-r 

10,  slt.-r 

:     9 

23 

NE: ENE 

ENE:  NE 

5-5 

0-0 

0-6 

3o3 

10                                :   1 

0 

v,cu.-s,ci.-cu: 

0                    :     0,  ho.-fr 

24 

NE: ENE 

E 

2-8 

o-o 

0-3 
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0,  Iio.-fr                    : 

0,  ho. -i'l" 

0 

:     0 

25 

ENE:  E 

E 

4-0 

0-0 

0-3 

274 

0                                 : 

0 

0 

:     0 

26 

ENE 

E:  ENE 

4-0 

0-0 

0-3 

269 

0                                  : 

I,  ci.-cu 

2,  ci,  ci.-s 

:     0 

27 

NNE: NE 

ENE 

1-3 

0-0 

O-I 

302 

p.-cl                             :   1 

0 

8,  cu.-s 

:   10 

28 

NE 

SE:  SSE 

o-o 

0-0 

o-o 

144 

10                                :   I 

0 

I,  th.-cl 

:     0 

29 

■  Calm:  S 

.  Calm :  SW 

0"0 

0-0 

0-0 

83 

0,  f                              : 

f 

10,  th.-cl,  li,f: 

p.-cl,cu.-s,ci.-cu,li,r:      2 

3o 

WSW  :   N 

NE  :  E  :  ESE 

161 

p.-cl 

9,  th.-cl,  slt.-f 

9,cu.-s,ci.-cu: 

V                     :     0 

3i 

SE:   S 

SW 

407 

p.-cl                           : 

g,  ci,  ci.-s,  so.-ha 

10,  w,  slt.-r 

:   10,  r 

Means 

0-9 

321 

Number  of 
Column  tor 
Reference. 

21 

22 

23 

24 

25 

26 

27 

28 

The  mean  Temperature  of  Evaporation  for  the  month  was  4i'*8,  heing  2°'8  higher  than 

The  mean  Temperature  of  the  Dew  Point  for  the  month  was  38^-9,  being  2° -9  higher  than 

The  mean  Degree  of  Humidity  for  the  month  was  82  •  5,  being  i  ■  6  greater  than 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  o'°-  237,  being  o'"-o25  greater  than 

■the  average  for  the  20 

years,  1849-1868. 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  (ot  the  month -nas  2^'-  ■;,hemg  o^-  2  greater  than 

The  mean  Weight  if  a  Cubic  Foot  of  Air  for  the  month  was  550  grains,  being  the  same  as 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast  sky  by  i 

0)  was  6- 1. 

Then 

lean  proportion  of  Si 

nshine  for  the  month 

(cons 

tant  su 

inshine 

being 

represented  by  i)  was  0-38. 

The  maximum  daily  an 

nount  of  Sunshine  was  10-4  hours  on  March  25         1 

and  26. 

The  highest  re.iding  of  the  Solar  Radiation  Thermometer  was  ii6°-8  on  March  24  ;  and  the  lowest  reading  of  the  Terrestrial  Radiation  Thermometer  was  iS'-o  on  March  24. 
The  mean  daily  distribution  of  Ozone  was,  for  the  1 2  hours  ending  9  a.m.,  3  •  2  ;  for  the  6  hours  ending  3  p.m.,  i  ■  o ;  and  for  the  6  hours  ending  9  p.m.,  o  ■  8. 
The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  5,  E.  16,  S.  4,  and  W.  5.     One  day  was  calm. 
The  Greatest  Pressure  of  the  Wind  in  the  month  was  35""-  +  on  the  square  foot  on  March  2.     The  mean  daily  Horizontal  Movement  of  the  Air  for  the  month  was  321  miles  ; 

the  greatest  daily  value  was  954  miles  on  March  2  ;  and  the  least  daily  value  83  miles  on  JIarch  29. 
Rain  fell  on  4  days  in  the  month,  amounting  to  o'°-595,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  o'°-873  less  than  the  average  fall  for 

the  39  years,  1841-1879. 
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Daily  Resdxts  of  the  Meteorological  Observations 
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Last  Qr. 


In  Equator 
New 


•9 


First  Qr. 


In  Equator 


Full 


Perigee 

Greatest 


29-392 
29-388 

29-097 

29-21 

29-283 

29-163 

29-366 
29-730 
30-048 

29-994 
29-806 
29-722 

29-707 
29-049 
29-008 

29-623 
29-704 

2g-85o 

29-7.08 
29-717 
29-829 

29-669 
29-880 
29-! 

29-794 
29-854 
29-993 
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3o-o83 
3o-2 


04-1 
52-4 
62-4 

56-9 
54-5 
52-5 

09-2 
56-4 
48-9 

46-9 
5o-8 

52-0 

09-2 
48-0 

47'2 


63-4 
61-3 

66-9 
63-1 

09-4 

6o-o 
62-1 

60-1 

0S-5 
5o-o 
00-5 

5o-i 

04-4 


Means 


09-9 
39-1 
46-9 

42*1 

39-0 
38-0 

36-5 
35-1 
40-0 

38-1 
37-0 
35-8 

38-7 
44"4 
4'7 

40-4 
39-1 

38-1 

5i-6 
40-0 

42-0 

41-4 
38-8 
42-8 

40-5 
37-8 
34-8 

38-9 
37*3 
35-5 


55-9    39-9 


14-2 
i3-3 


14-8 
i5-5 
14-5 

22-7 

21-3 

8-9 


i3-8 
i6-2 
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3-6 
5-6 
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18-1 

•7-4 

1 8-6 
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17-3 

i8-o 

12-2 
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45-7 
52-3 

5o-2 

45-4 
43-7 

44-0 
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43-1 
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41-6 
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46-3 
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5i-6 
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07 
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r5 
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The  results  apply  to  the  civil  day. 

The  mean  reading  of  the  Barometer  (Column  2)  and  the  mean  temperatures  of  the  Air  and  Evaporation  (Columns  6  and  8)  are  deduced  from  the  photographic  records.  The 
averafje  temperature  (Column  7)  is  that  determined  from  the  reduction  of  the  photographic  records  from  1849  to  1868.  The  temperatnre  of  the  Dew  I'oint  (Column  9) 
and  the  De^'ree  of  Humidity  (Column  13)  are  deduced  from  the  corresponding  temperatures  of  the  Air  and  Evapor.ition  by  means  of  Glaishcr's  Hygromctrical  Tables. 
The  mean  difference  between  the  Air  and  Dew  I'oint  Tiiiiiieratures  (Column  10)  is  the  liifference  between  the  numbers  in  (Columns  6  and  9,  and  the  Greatest  and  Least 
Differences  (Columns  11  and  12)  are  deduced  from  the  24  hourly  photographic  measures  of  the  Dry-bulb  and  A\'et-bulb  Thermometers. 

The  values  given  in  Colunms  3,  4,  5,  14,  and  15  arc  derived  from  eye-readings  of  self-registering  thermometers. 

The  mean  reading  of  the  Barometer  for  the  month  was  29'"-  ^oo,  being  0'°- 103  lower  than  the  average  for  the  20  years,  1854-1873. 

TEMlEItATtniE   OF  THE   Alll. 

The  highest  in  the  month  was  66'-9  on  April  19 ;  the  lowest  in  the  month  was  34"-8  on  April  27  ;  and  the  range  was  32^- 1. 
The  mean  uf  all  the  highest  daily  readings  in  the  month  was  $-,'g,  being  i''8  Inwtr  than  the  average  for  the  39  years,  1841-1879. 
The  mean  of  all  the  lowest  daily  readings  in  the  month  was  39°' 9,  being  0°-?  higher  than  the  average  for  the  39  years,  1841 -1879. 
The  mean  daily  range  was  i6"o,  being  2'-s  less  than  the  average  for  the  39  years,  1841-1879. 
The  mean  for  the  month  was  47'' 2,  being  o°-2  lower  than  the  average  for  the  20  years,  1849-1868. 


MADE   AT   THE   ROYAL   OBSERVATORY,    GREENWICH,    IN   THE    YeAR    1880. 
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Wl.VD  AS   DKDDCED   FHOJI  SELF-EKOISTKHINO  ANEMOMETERS. 


General  Direction. 
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8,  cu.-s,  ci.-cu,  ci,cu 
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V,  cu.-s,  ci.-cujshs.-r :     2 
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8,  ci,  ci.-cu,  th.-r     :  10,  slt.-r 

10  :  10,  m,  slt.-r 

10,  hy.-r  :  10,  fq.-th.-r 
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g,  cu.-s,  ci.-cu,  sh.-r 

10,  th.-r 
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vv,  sh.-r 
o 
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•  the  average  for  the  20  years,  1849-186S. 


The  mean  Temperature  tif  Evaporation  for  the  month  was  44°'3,  being  o^'4  hit/her  than 

The  mean  Temperature  of  the  Dew  Point  for  the  month  was  4i°'  i,  being  o°-8  higher  than 

The  mean  Degree  of  Humidity  for  the  month  was  80  "2,  being  3-3  greater  than 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  o'°-  258,  being  o'"-oo8  greater  than 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  ^^''o,  being  oB'"  i  greater  than       I 

The  mean  Weight  of  a  Cubic  Foot  of  Air  for  the  month  was  543  grains,  being  i  grain  less  than  J 

The  mean  amount  of  Cloud  for  the  month  (a  clear  skj-  being  represented  by  o  and  an  overcast  sky  by  10)  was  7^4. 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i)  was  o"32.     The  maximum  daily  amount  of  Sunshitie  was  10'  i  hours  on  April  2:;. 

The  highest  reading  of  the  Solar  Radiation  Thermometer  was  1 28°  •  5  on  April  30  ;  and  the  lowest  reading  of  the  Terrestrial  Radiation  Tlicnnumetcr  was  2  6°  •  4  on  April  2  6. 

The  mean  daily  distribution  of  Ozone  was,  for  the  12  hours  endiug  9  a.m.,  3-4;  for  the  6  hours  ending  3  p.m.,  1  -9  ;  and  for  the  6  hours  ending  9  p.m.,  i-i. 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  8,  E.  6,  S.  8,  and  W.  8. 

The  Pressure  apparatus  was  not  in  action  during  a  considerable  portion  of  the  month  of  April.    The  mean  daily  Horizontal  Movement  of  the  Air  for  the  month  was  333  miles ; 

the  greatest  daily  value  was  498  miles  on  April  29  ;  and  the  least  daily  value  118  miles  on  April  13. 
Rain  fell  on  16  days  in  the  month,  amounting  to  2'" -205,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  being  o'°'544  greater  than  the  average 

fall  for  the  ig  years,  1841-1879. 
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The  results  apply  to  the  civil  day. 

The  mean  ri-ading  of  the  Barometer  (Co 

umn  2)  and  the  mean  tei 

nperaturesof  the  Air  a 

id  Kvaporatuin  (Colui 

nns  6  and  8)  are  deduced  from  the  pb 

otographic  records.    The 

averafre  temperature  (Column  7)  is 

hat  determined  from  tin 

reduction  of  the  pholc 

graphic  records  from 

849  to  1868.    'J'hc  temperature  of  tli 

e  Dew  Point  (Column  9) 

and  the  Deprec  of  Humidity  (Colmi 

n  I,?)  are  deduced  from 

the  corresponding  tern] 

eratures  of  the  Air  ai 

d   Evaporation  by  means  of  tUaishe 

r's  llygrometrical  Tables. 

The  mean  ilifference  between  the  Ai 

r  and  Dew  Point  Tempe 

ratures  (Column  10)  is 

the  difference  between 

the  numbers  in  Columns  6  and  9,  an 

1   the  Greatest  and  Least 

Differences  (Cohinins  11  and  12)  ar 

'  iledueed  from  the  24  h< 

)urly  photographic  me: 

sures  of  the  Dry-bulb 

and  Wet-bulb  Thermometers.    The 

-esults  on  May  2  and  14 

for  Air  Temperature,  and  on  May  2 
register. 

for  Evaporation  Temper 

ature,  depend  partly  or 

values  inferred  from 

eye-observations,  on  account  of  accide 

ntal  loss  of  photographic 

The  values  given  in  Columns  3,  4,  5,  14, 

and  15  are  derived  from 

oyc-rcadings  of  self-re 

jistering  thermometers 

The  mean  reading  of  the  Barometer  for 

the  month  was  29'"-9io 

being  0'°- 133  higher  t 

ban  (he  average  for  th 

c  20  years,  iS54-iS;3. 

Tempekatlke  of  the  Am. 

The  highest  in  the  month  was  ?.f- 

on  May  26;  the  lowc- 

in  the  month  was  ^i' 

5  on  May  2  ;  and  the 

range  was  jC'o. 

The  mean  of  all  the  hifrhest  daily  rt 

adings  in  the  month  wa> 

64^-0,  being  o°-2  low 

T  than  the  average  for 

the  39  years,  1841-2879. 

The  mean  of  all  the  lowest  daily' rea 

dings  in  the  month  was 

42' -  2,  being  i°-6  town 

than  the  average  for 

the  39  years,  i84i-i87(). 

The  mean  daily  range  was  21° -8,  bt 

ing  i°-4  greater  than  th 

e  average  for  the  39  ye 

ars,  1S41-1870. 

The  mean  for  the  month  was  52°- 6, 

being  o--6  loner  than  tl 

le  average  for  the  20  j 

cars,  1849-18(18. 

MADE   AT  THE   ROYAL   OnSEUVATORY,   GREENWICH,    IX   THE   YeAK   1S80. 
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21 

22 

23 
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28 

The  mean  Temperature  of  Evaporation  for  the  month  was  47°' 7,  being  i'-2  lower  than 

- 

The  mean  Temperature  of  the  Dew  Point  for  the  month  was  42''*8,  bemg  2°' 3  lower  than 

The  mean  Degree  of  Humidity  for  the  month  was  70-1,  being  5-3  less  than 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  0'°  -275,  being  o'"  -026  less  than 

-the  average  for  the  20 

years,  1849-1S68. 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  3<"- 1,  being  o«'-3  less  than 

The  mean  Weight  of  a  Cubic  Foot  of  Air  for  the  month  was  541  grains,  being  3  grains  greater  than 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast  sky  by 

10)  was  6-4. 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i)  was  0-40. 

The  maximum  daily  amo 

unt  of  Sunshine  was  12-2  hours  on  M.iy  i. 

The  highest  reading  of  the  Solar  Radiation  Thermometer  was  142°-  8  on  May  26  ;  and  the  lowest  reading  of  the  Terrestrial  Had 

iaiion  Thermometer  was  2  2^-Sonitay  1. 

The  mean  daily  distribution  of  Ozone  was,  for  the  1 2  hours  ending  9  a.m.,  i  •  6  ;  for  the  6  hours  ending  3  p.m.,  i  •  7  ;  and  for  tl 

e  6  hours  ending  9  p.m.,  o-6. 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  12,  E.  9,  S.  4,  and  W.  5.     One  day 

was  eahn. 

ITie  Greatest  Pressure  of  the  Wind  in  the  month  was  io""\i;  on  the  square  foot  ou  May  27.     The  mean  daily  Horizontal  Move 

ment  of  the  Air  for  the  month  was  281  miles ; 

the  greatest  daily  value  was  528  miles  ou  ilay  24;  and  the  least  daily  value  94  miles  ou  May  10. 

i?ai«  fell  on  4  days  in  the  month,  amounting  too'°'497,  as  measured  in  the  simple  cylinder  gauge 

partly  sunk  below  the 

ground;  being  i'°-S7i  less  than  the  average 

fall  for  the  39  years,  1841-1879. 

GKEEN>\ncH  Magnetical  akd  Meteop.ologicai,  Observations.  1880. 


(xlii) 


Daily  Results  of  the  Meteorological  Observations 


MONTH 
and 
DAY, 

iSSo. 

Phases 
of 
the 

MuOD. 

Baeo- 

METEE. 

TEMPEUATrKE. 

DilTorence  bet 
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if? 

|n 

|l 
0^ 

Tempeeatfee. 

i 

g 

t 

1 

u 

a 
1 

II 

III 

Pi 

0 

B 
1 

Of  the  Air. 

Of 
Evapo- 
ration. 

Of  the 
Dew 
Point. 

the  Air  Temperature 
and  Dew  Point 
Temperature. 

£2 
if- 

tlifl 

fliii 

lllii 

III 

1 

1 
1 

Daily 
Ranee. 

Mean 

of  J4 

Hourly 
Values. 

Elress 
of  Mean 

nbove 
Average 

of 
20  Years. 

0l;4 

Hourly 
Vttlues 

De- 
duced 
Mean 
DaUy 
V.alue. 

Mean 
Daily 
Value. 

Greatest 

of  24 

Hourly 

Values. 

Least 

of  24 

Hourly 

Values. 

Electricity 

in. 

0 

0 

0 

0 

0 

0 

0 

0 

0'^ 

0 

0 

hours. 

hours. 

in. 

June  I 

29"936 

63-3 

40-0 

18-3 

52-0 

-  5-5 

49-3 

46-5 

5-5 

17-5 

0-2 

82 

126-6 

38-0 

•7 

16-2 

0-089 

3-0 

wP  :  wX,  V.V 

2 

29-854 

62-6 

4S-1 

14-5 

547 

—  3-0 

52-9 

51-2 

3-5 

9-1 

ro 

88 

123-0 

40-9 

1-0 

16-3 

0-009 

0-0 

wP  :  vP 

3 

29727 

58-1 

+8-4 

97 

52-5 

-  5-4 

5 1-3 

00- 1 

2-4 

4-6 

0-6 

92 

73-1 

47-5 

0-0 

16-3 

o-oco 

0-0 

mP,  wX  :  vP.  \vX 

4 

29728 

59-1 

42-7 

16-4 

5o-5 

-  7-6 

47'4 

44-1 

6-4 

1 3-8 

0-2 

79 

120-8 

35-5 

1-5 

16-3 

0-129 

0-0 

vP,  wX:  iiiP 

5 

29-820 

6i-5 

37-5 

24-0 

50-4 

-  7-8 

46-1 

41-6 

8-8 

18-0 

1-6 

73 

112-5 

3o-5 

7"i 

16-4 

0-018 

0-0 

mP,  wX  :   vX,  iiiP 

6 

29719 

63-3 

5o-o 

1 3-3 

55-0 

-   3-3 

5 1 -6 

48-3 

6-7 

167 

0-8 

79 

102-0 

46-0 

0-6 

16-4 

o-i8o 

i-o 

wP,  vX  :  iiiP 

7 

New:  Apogee 

29*553 

66-8 

48-1 

18-7 

54-5 

-  ^'9 

5i-i 

47-8 

6-7 

17-1 

11 

78 

128-0 

43-0 

6m 

16-4 

o-c68 

4-8 

mP:  vP,  vX 

S 

Greatest 
Declination  N, 

29-600 

62-0 

46-0 

16-0 

52-8 

-  5-7 

49-0 

45-2 

7-6 

18-6 

1-5 

76 

1 13-9 

40-0 

4-5 

1 6-4 

0-084 

10-0 

m]',  niX  :  vX.  m  !' 

9 

29-637 

59-9 

43-0 

16-9 

5o-6 

-  7'9 

48-2 

45-7 

4-9 

11-6 

0-6 

84 

98-9 

37-8 

0-8 

.6-4 

0-049 

11-2 

iiiP:  mX,  ml' 

lO 

29-666 

66-2 

41-0 

25-2 

53-8 

-  4-8 

5o-2 

467 

7"i 

1 6-6 

0-0 

76 

141-5 

33-0 

7-8 

i6-5 

0-000 

9-C 

sP:  mP 

11 

29-718 

65-3 

47-2 

18-I 

54-8 

—  3-9 

5i-8 

48-9 

5-9 

1 5-6 

0-0 

80 

110-5 

41-0 

2-9 

16-5 

O'OOO 

0-0 

mP:  vP 

12 

29-823 

68-8 

45-2 

23-6 

56-4 

-   2-4 

52-0 

47-9 

8-5 

16-6 

0-4 

73 

120-8 

38-9 

7-6 

16-5 

0-000 

0-0 

vP  :  wX,  m  1 ' 

i3 

29-847 

74-3 

46-1 

28-2 

5q-3 

4-  0-4 

53-7 

48-7 

10-6 

21-6 

0-4 

68 

134-6 

40-1 

9-6 

i6'5 

0-000 

0-3 

sP:  iiiP 

'4 

29-879 

72-2 

5o-o 

22-2 

58-7 

-  0-4 

55-7 

53-0 

5-7 

1 5-8 

11 

82 

123-0 

42'9 

0-2 

16-5 

0-140 

0-7 

luP,  ivX:  vX,  vP 

i5 

In  Equator : 
First  tjuulic-r. 

29-878 

56-2 

52-5 

5-7 

54-1 

—   5-2 

52-6 

Dl'I 

3-0 

5-7 

0-4 

90 

66-3 

5o-i 

o-c 

16-5 

0-275 

2-0 

mP  :  wP,  w.\ 

i6 

29-800 

5q-6 

52-6 

7-0 

56-2 

-  3-3 

55-9 

55-6 

0-6 

2-1 

0-0 

98 

76-0 

51-7 

0-0 

16-5 

0-297 

0-0 

wP,  wX  :  wP 

'7 

29-949 

669 

5i-5 

1 5-4 

09-5 

—    0-2 

58-1 

56-9 

2-6 

5-9 

0-0 

92 

u3-o 

43-5 

1-6 

16-6 

0-0I2 

0-0 

wP,  wX:  vP 

i8 

29-792 

74"4 

5i-6 

22-8 

63-3 

4-   3-4 

58-8 

55-0 

8-3 

19-7 

1-0 

75 

137-8 

43-0 

i3-o 

16-6 

0-020 

7-8 

mP:  mP,  vX 

•9 

29-550 

72-3 

54-3 

18-0 

6i-8 

+    1-6 

58-1 

55-0 

6-8 

167 

0-8 

79 

137-2 

49'° 

6-5 

16-6 

0-1 35 

7-3 

vP,  vX:   sP 

20 

29-463 

70-9 

54-2 

i6-7 

60-q 

+  0-4 

58-2 

55-9 

5-0 

i3-3 

0-4 

84 

128-8 

49"4 

3-5 

16-6 

0-141 

no 

vP,  .sX:  ml' 

21 

Greatest 
Declination  S. 

29-508 

74"' 

5i-2 

22-9 

6i-5 

+  0-7 

56-5 

52-2 

9-3 

17-8 

1-6 

72 

142-6 

45-6 

11-7 

16-6 

o-ooo 

iro 

niP:  .sP 

22 

Pcripce;  Full 

29-575 

63-1 

54-3 

8-8 

58-1 

—  3-0 

56-4 

54-9 

3-2 

7-4 

0-6 

89 

84-5 

48-2 

0-0 

16-6 

0-192 

o-o 

vP,  vX:  vP,  vX 

23 

29-587 

72-0 

53-1 

18-9 

59-4 

—   2-0 

56-8 

54-5 

4'9 

12-8 

0-2 

85 

139-3 

48-7 

4"' 

16-6 

o-o36 

3-0 

vP:  sX,  vl* 

24 

29-584 

72-5 

52-3 

20-2 

59-2 

—  2-5 

56-3 

53-7 

5-5 

i5-8 

0-2 

83 

129-7 

48-9 

5-3 

16-6 

o-3i8 

0-0 

mP,sX:  vP,  vX 

25 

29-653 

75-1 

5i-o 

24-1 

5q-4 

-  2-5 

56-9 

54-7 

47 

14-9 

0-2 

85 

137-5 

47-0 

4-5 

16-6 

o-o38 

o*o 

mP :  sP,  sX 

26 

29-735 

70-4 

5i-o 

1 9-4 

58-6 

-  3-4 

56-6 

54-8 

3-8 

irq 

0-4 

87 

127-2 

45-3 

0-4 

16-5 

0-022 

5-0 

sP,  AvX  :  vP.  \  X 

27 

In  Eipiator 

3o-o  1 3 

74-6 

49-8 

24-8 

62-6 

4-  0-6 

58-0 

54-1 

8-5 

I7-I 

0-2 

74 

104-3 

40-6 

7"9 

16-5 

0-000 

0-3 

sP:  mP 

28 

3o-o35 

76-1 

56-8 

19-3 

65-1 

4-  3-2 

59'9 

55-6 

9-5 

1 6-5 

2-5 

72 

1 38-0 

53-2 

8-0 

i6-5 

0-000 

07 

inP:  vP 

29 

LastQr. 

29-874 

80-0 

55-8 

24-2 

65-6 

4-   3-8 

6o-5 

56-3 

9-3 

17-8 

'7 

72 

138-6 

49*6 

9"5 

16-5 

O'OOO 

2-0 

iiiP:  vP 

00 

29-627 

80-2 

53-2 

27-0 

63-5 

4-    1-8 

58-4 

54-1 

9-4 

22-3 

1-2 

72 

138-0 

46-0 

5*1 

16-5 

O'COO 

2-8 

sP:  vP 

Menus 

29-708 

68-1 
3 

49-5 

18-6 

57-5 

-  2-3 

54-3 

5i-3 

6-2 

14-4 

0-7 

80-6 

II 9-9 

43-8 

4-4 

16-5 

Sum 
2-257 

3-1 

.  uluumiv.r 
llcforfMCP. 

I 

2 

4 

5 

6 

7 
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II 
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i3 

M 
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'9 

20 

The  results  apply  to  the  civil  day. 

The  mean  reading  of  the  liaroraet 

er  (Col 

anin  2)  and  the  mean  temperatures  of  the  Air  and  Evaporation  (Columns  6  and  8)  arc  deduced  from  the  pliotns;raphic  records.     Tlie        | 

average  temperature  (Columi 

7)ist 

hat  determined  fi-om  the  reduction  of  the  ]iliotographic  records  fron 

1849  to  1868.     The  temperature  of  the  Dew 

I'oint  (Column  9) 

and  the  I)e;;ree  of  Humidity  ( 

Colum 

1  f.s)  are  deiluced  from  the  correspondinj;  temperatures  of  the  Air 

and  I^vaporation  by  means  of  Glaishcr's  llyj. 

rometrical  Tables. 

The  mean  difference  between 

the  A 

r  and  Dew  I'oint  Temperatures  (Column  10)  is  the  ditference  betwe 

-•n  the  numbers  in  Columns  6  and  9,  and  the  Ureaiest  and  Least         | 

differences  (Columus  1 1  aud 

12)  are 

deduced  from  the  24  hourly  photographic  measures  of  the  Dry-bulb 

ind  Wet-bulb  Thermometers. 

Tlie  values  given  in  Colunms  3,  4, 

5.  '4.  = 

tid  15  are  derived  fiom  eye-readings  of  self-registering  thermometer.> 

Tlic  mean  reading  of  the  Jiaromel 

T  for  tl 

e  month  was  29'"-738,  being  ©'"'ogo  luwcr  than  the  average  for  the 

:o  years,  1854-1873. 

Tnjirr.RATcnE  <iF  the  Air. 

The  highest  in  the  month  was 

80' -2 

m  June  30  ;  the  lowest  in  the  month  was  .17'-  s  on  June  5  ;  and  the 

range  was  42°- ;. 

The  mean  of  all  the  highest  da 

ily  read 

ings  in  the  month  was  68°- 1,  bciog  3°-o  lower  than  the  average  for  t 

le  39  years,  1841-1879. 

'I  he  mean  of  all  the  lowest  da 

ly  read 

ngs  in  the  i^ionth  was  49''- s,  being  o°-s  lower  than  the  average  for  tl 

le  39  years,  1841-1879 

The  mean  daily  range  was  18 

'■  6,  bei 

ig  2'"  s  less  than  the  average  for  the  39  years,  1841-1879. 

The  mean  for  the  mouth  was 

;7°'S,  h 

eing  2°-  3  lower  than  the  average  for  the  20  years,  1849-1S68. 

2 

MADI-,   AT  THE   EOYAL   OBSERVATORY,   GREENWICH,   IN   THE    YEAR    18fS0. 
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MONTH 
anil 
DAY, 


1  + 


WlNU  A3  DEDUCED  riiOJl    SELP-KKOISTEKING   ANEMOMEIEKS. 


General  Directii 


Pressure  on  tlio 
Square  Foot. 


NE 
NE 
N 

NNW:  N  ■ 

NXW:   WSW:  NW 
WSW:   W 

sw 

sw 

8W  :   S 

SW  :  SE 

E:  NNE 

NNW  :  X 


NE 
NE: NNE 
N:  NNW 

N:  NNW 

NW  :  W 

WNW:  WSW 

WSW:  WNW 
SW:  WSW 

ssw 

SE:  E:  ESE 

NNE:  N 

N  :  E  :  SM' 


WSW  SW:  SSW:  WSW 

WSW  :  NNW    NNW  :  NXE  :  N 
NNE:  NNW        NNW:  N 


N:  NNE 

NE  :  NNW  :  N 

NE 

ENE:  SE 

ENE:  E:  SE 

SSW:  S 

NE:  Calm 
WSW 
MSW 

WSW 

SW  :  NE 
NW:  WSW 


SW:  AVSW 

29 1  WSW 

00       SW  :  WSW 


ENE:  E 

E:  ENE 

ENE:  E:  ESE 

S:   E 
S  :    SSW 

S  :  SSE 

WSW 

SW 
WSW : SW 


ig'o 
1  ro 

O'O 

0"0 

O'O 

O'O 
O'O 

I '8 


WSW:  SW  O'O  o-ol  o'o 
ENE  :  SW  O'O  o'o!  O'O 
WSW  :  SW       o'8  !  CO    CO 


Means 


Number  of 
Column  for 
Refere 


WSW:   W 

SW:  SS^r 
SW:   SSW 


O'O  O'O 
O'O  O'O 
O'O  I    O'  I 


24 


362 
325 
264. 

370 
336 
395 

5i5 

476 
180 

118 

234 

139 

184 
168 

3l2 

228 

172 
257 

i55 
227 


128 


178 
108 


393 
261 
2o5 


p.-cl 


10,  r 
p.-cl 


p.-cl 
p.-cl 

p.-cl 
p.-cl 
10 

10,  r 
10 
p.-cl 

10 


252 


26 


p.-cl,  1' 
p.-cl 


p.-cl 

p.-cl 
10 
I^.-cl 

10 

p.-cl 
p.-cl 


CLOUDS  AND  WKATUEIi. 


8,  cu.-s,  ci.-cii 
10,  li.-shs 


7,  cn.-s,  ci.-cu 
10,  )■ 

10,  tli.-r,  w 
10 

8,eu.-s,ci.-cu,th.-cl,shs.-r 

9,  cu.-s 
10 
10 

5,  cu.-s.  ci.-cu 
10,  i^lt.-f 


10,  r 
10,  sli.-r 

4,  ci.-cu,  ci 

10,  1- 

9,  cu.-s,  ci.-s,  slt.-r 
3,  cu.-s 

10,  r 

8,  cu.-s,  ci.-eu 

6,  ci.-cu,  cu,  h,  liy.-sb 

6,  cu.-s,  ci.-cu 
10,  m,  glm 
3,  ci.-cu,  oi,  ci.-s 

9,  ci.-cu,  cu.-s 

5,  ci.-cu,  ci 

8,  ci.-cu,  b,  so.-ha 


10,  shs.-r 
9,  cu.-s,  oc.-slis 
10  :   10,  li 

9,  ci.-cu,  cu.-s 
9,  cu.-s,  ci.-cu 


:   10,  slt.-r 

:   10,  oc.-shs 

-shs       :   10,  li.-shs 

V,  ci.-cu 
10,  shs.-r 
10,  th.-cl 


27 


7,cu.-s,ci.-cu,hy.-sh,w: 
8,cu.-s,ei.-cu,ci,shs.-r: 
10,  fq.-r  : 

7,  cu.-s,  ci.-cu 
9,  cu.-s.  ci.-cu 

8,  th.-cl,  h 

7,  cu.-s,  ci.-cu 
10,  shs.-r 
10,  r 

10,  r 
10 

3,  ci.-cu,  ci.-s,  ci 

6,  cu.-s,  ci.-cu  : 
8,ci.-cu,cu.-s,ci.-s,sli.-r: 

5,  cu.-s,  ci.-cu,  cu     : 

10,  r  : 

g,cu.-s,ci.-s,ci,hy.-sh : 
7,cu.-s,cu,ei.-cu,shs.-r,so.-lia: 

7,  CU.-S,  ci.-cu,  cu  : 
I  o,  cu.-s,ci.-cu,slt.-r,t : 

9,  cu.-s,  ci.-cu  : 

4,ci,ci.-cu,cu.-s,ci.-s : 
I,  ci.-cu,  ci,  li.-cl  : 
6,ci.-s,ci.-cu,cu.-s,ci : 


5,  cu.-s, 
V,  sh.-r 


V, cu.-s,  ci.-cu,  li.-cl 

o 

2,  ci.-s 

5,  cu.-s,  ci,  ci.-cu 
10,  shs.-r 
10,  r 


10,  th.-cl 
8,cu.-s,ci.-cu,shs.-r 

3,  ci.-s,  ci.-cu 
6,  cu.-s,  ci.-cu 

1,  ci.-s 

10,  shs.-r 

7,cu.-s,ci.-cu,shs.-r,t 
10,  r,  1 

10,  r,  t,  glm 
10,  shs.-r 

9,  ci.-s 

2,  ci,  ci.-cu 
2,  ci.-s 
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The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 

liai, 


(■(lie  average  fur  the  20  years,  1840-186S. 


J 


mean  Temperature  of  Evaporation  for  the  month  was  S4''3>  being  o°'  9  loieer  than 

mean  Temperature  of  the  Dew  Point  for  the  month  was  5i''3,  being  0°'  i  higher  than 

mean  Degree  of  Humidity  for  the  month  was  80 '6,  being  7*3  greater  than 

mean  Elastic  Force  of  Vapour  for  the  month  Mas  o''"378,  being  ©'"'ooi  greater  than 

mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  4S"  •  2,  being  the  same  as 

mean  Weight  of  a  Cubic  Foot  of  Air  for  the  month  was  532  grains,  being  i  grain  greater  than 

mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  o  and  an  overcast  sky  by  10)  was  7 '8. 

mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i)  was  0-27.     The  maximum  daily  amount  of  Sunshine  was  13-0  hours  on  June  18. 

highest  reading  of  the  Solar  Radiation  Thermometer  was  142°- 6  on  June  21 ;  and  the  lowest  reading  of  the  Terrestrial  liadiation  Thermometer  was  30''.^  on  June  5. 

mean  daily  distribution  of  Ozone  was,  for  the  12  hours  ending  9  a.m.,  1-3  ;  for  the  6  hours  ending  3.p.m.,  I'o;  and  for  the  6  hours  ending  9  p.m.,  o'8. 

Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  8,  E.  5,  S.  8,  and  W.  9. 

Greatest  Pressure  of  the  Wind  in  the  month  was  i9"'..o  on  the  square  foot  on  June  7.      Tlie  mean  daily  Horizontal  Movement  of  the  Air  for  the  month  was  252  miles  ; 

the  greatest  daily  value  was  515  miles  on  June  7 ;  and  the  least  daily  value  108  miles  on  June  26. 

ri  fell  on  20  days'in  the  month,  amounting  to  2'"'257,  aB  measured  in  the  simple  cyKnder  gauge  partiy  sunk  bvlow  the  ground  ;  being  o>°'2i2  greater  than  the  average  fall 

for  the  30  years,  1841-1879. 
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23 

24 

25 

26 

27 

28 

Referf'iice 

The 

mean  Temperature  of  Evaporation  for  the  month  was  58'"  2,  being  o"-  $  higher  than 

The 

mean  Temperature  of  the  Dew  Point  for  the  month  was  55°' 3,  being  i°-6  higher  than 

The 

iiean  Degree  of  Humidit;/  for  the  month  was  So"  I,  being  ;■  i  greater  than 

•  the  average  for  the  20 

years,  1849-1S68. 

The 

mean  Elastic  Force  of  Vapour  for  the  month  was  o'"-437,  being  o"'-o24  greater  than 

The 

nean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  4^"-8,  being  o^'-i  greater  than 

The 

mean  Weight  of  a  Culiic  Foot  of  Air  for  tlie  month  was  527  grains.being  i  grain  less  than 

The 

mean  amount  of  lUoud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast  sky  by  10)  was  7  ■  2. 

The 

mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i) 

was  0-34.     The  maximum  daily  a 

mount  of  Sunshine  was  11-4  hours  011  July  25. 

The 

highest  reading  of  the  Solar  Radiation  Thermometer  was  145  "•6  on  July  14;  and  the  lowest  reading  of  the  Terrestrial  Ra 

diation  Thermometer  was  41-8  on  July  5. 

Ihe 

moan  daily  distribution  of  Ozo7ie  was,  for  the  12  hours  ending  9  a.m.,  3-3  ;  for  the  6  hours  ending  3  p.m.,  i  -7  ;  and  for  t 

ne  6  hours  ending  9  p.m.,  0-9. 

The 

Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  2,  E.  3,  S.  14,  and  W.  12. 

riie 

Greatest  Pressure  of  the   iVinil  in  the  month  was  9""\i;  on  the  square  foot  on  July  30. 

The  mean  daily  Horizontal  Mo 

vement  of  the  Air  for  the  month  was  258  miles ; 

the  greatest  daily  value  was  440  miles  on  July  27  ;  and  the  least  daily  value  107  miles  c 

n  July  22. 

Hah 

fell  on  24  days  in  the  month,  amounting  to  3'°*8i2,  as  measured  in  the  simple  cylinder 
tor  the  39  years,  1841-1879. 

gauge  partly  sunk  below  the  grot 

ind;  being  i'"-409  greater  than  the  average  fall 
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Daily  Kesults  of  the  Meteorological  Observations 
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Mean 
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duced 
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Range 

Hourly 
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Average 

of 
ao  Years 

Hourly 
Values. 

Mean 
Daily 
Vahic. 

Daily 
Value. 

Hourly 

Values. 

Hourly 
Values 

|l 

lii 

(5 

1    111 

i 

S 

X           h^ 

1 

a 

a"-"" 

►s 

& 

»       PS 

p 

in. 

0 

0 

0 

0 

0 

~7~' 

0 

0 

0 

~r~ 

0 

0 

hours. 

hours. 

in. 

Aug.  1 

Ore.it€fitnec.N 
Apoeee. 

29-477 

66-3 

5o-5 

i5-8 

57-1 

-5-5 

55-0 

53-1 

4-0 

11-4 

0-6 

86 

1 10- 1 

49-1 

O-I 

1 5-3 

0'2l6 

4-5 

mP,wN:  vP 

2 

29-519 

66-4 

49-8 

1 6-6 

56-8 

-5-q 

55-3 

53-9 

2-q 

10-3 

0-2 

90 

122-1 

42-8 

«-7 

l5-o 

0-3 1  8 

0-0 

mP,  wN  :  vN,  wP 

3 

29716 

70-9 

46-4 

24-5 

59-6 

-3-1 

55-7 

52-3 

7-3 

16-2 

0-0 

77 

127-7 

39-0 

55 

i5-2 

o-ooo 

0-0 

vP  :  vP,  wN 

4 

29749 

74-2 

56-0 

18-2 

63-7 

+  i-o 

60-8 

58-5 

5-2 

11-3 

0-4 

S3 

134-3 

47-6 

3-2 

i5-2 

0-000 

o-o 

wP:  vP 

5 

29-66^ 

77-2 

56-7 

20-3 

65-0 

-f  2-3 

61-3 

58-2 

6-8 

i5-t 

0-4 

80 

i36-o 

47-8 

3-6 

i5-i 

o-ooo 

3o 

mP  :  ruP 

6 

New 

29-470 

72-1 

07-3 

14-8 

63-2 

-f  0-5 

60-7 

58-6 

4-6 

12-1 

0-9 

85 

99-2 

5o-i 

0-1 

i5-i 

0-001 

0-0 

mP  :  mP,  wN 

7 

29-316 

68-7 

5o-3 

18-4 

58-0 

-4-7 

55-9 

54-0 

4-0 

11-2 

0-2 

86 

120-0 

45-3 

17 

1 5-0 

0-182 

1-2 

mP  :  mP,  mN 

8 

In  Equator 

29'454 

66-2 

53-2 

i3-o 

59-1 

-3-6 

55-6 

52-5 

6-6 

14-0 

1-6 

79 

124-2 

49*6 

2-9 

1 5-0 

0-140 

3-8 

luP :  inX,  wP 

9 

29-862 

75-6 

5o-i 

25-5 

61-3 

-  '-4 

57-1 

53-5 

7-8 

20-1 

0-0 

76 

i35-o 

42-S 

9-0 

14-9 

0-000 

O'O 

mP,  wN  :  vN,  vP 

10 

30-099 

78-4 

5i-S 

26-6 

65-3 

+  2-6 

6o-2 

56-0 

9-3 

i8-4 

0-8 

72 

l32-2 

43-4 

ii-i 

14-9 

0-000 

o-o 

inP  .-  wN,  mP 

1 1 

30-067 

79-2 

55-5 

23-7 

65-9 

+  3-2 

61-6 

58-1 

7-8 

16-2 

0-4 

76 

144-9 

41-7 

6-4 

1+-8 

0-000 

ro 

vP:  niP 

12 

3o-oi5 

75-1 

56-0 

ig-i 

64-7 

+  2-1 

6o-8 

57-6 

7-1 

14-S 

ri 

73 

131-4 

45-j 

5-3 

14-7 

o-ooo 

O'O 

vP  :  sP 

i3 

First  Qr. 

29-942 

78-1 

58-8 

jq-3 

65-6 

+  3-1 

62-3 

59-6 

6-0 

i5-o 

2-0 

81 

i32-o 

55-1 

4-4 

'4-7 

0-000 

0-0 

mP  :  vP 

'4 

29-922 

74-3 

59-0 

1 5-3 

63-4 

-f  ro 

6i-3 

59-5 

3-9 

10-3 

0-2 

88 

i3o-2 

58-6 

0-7 

14-6 

o-ooo 

0-0 

vP  :  vP,  wX 

i5 

Declination  S. 

29-926 

71-3 

58-8 

12-5 

62-4 

-f  o-i 

60-g 

59-6 

2-8 

7-4 

0-2 

9' 

123-8 

58-8 

0-6 

14-6 

0-000 

o-o 

vP  :  vP,  wX 

16 

29-90S 

67-6 

57-4 

IO-2 

61-3 

-o-S 

59-6 

58-1 

3-2 

67 

n 

90 

99-5 

57-2 

0-0 

14-5 

o-ooo 

0-0 

vP  :  vP 

17 

Perigee 

29-933 

77-4 

5g-o 

18-4 

64-8 

+  2-9 

6i-6 

58-9 

5-q 

i5*5 

0-8 

82 

128-3 

56-8 

5-6 

14-4 

0-000 

O'O 

vP:  vP 

18 

29-953 

69-6 

58-0 

11-6 

62-2 

+  0-4 

58-8 

55-9 

6-3 

1 1-0 

'•7 

80 

104-0 

57-2 

0-3 

14-4 

0-000 

O'O 

vP,  wX  :  vP 

'9 

29-S71 

78-0 

57-5 

20-5 

64-2 

+  2-6 

60-9 

58-2 

6-0 

14-1 

0-2 

81 

i32-o 

57-4 

0-3, 

14-3 

0-000 

O'O 

vP  :  vP 

20 

Full 

29-874 

73-6 

6ro 

12-6 

64-4 

+  3-0 

62-3 

60-6 

3-8 

9-0 

I'l 

88 

1  1  2-5 

60-3 

2-4 

14-3 

0-000 

o-o 

vl'.  wX:  vP 

21 

In  Kquator 

29-920 

78-0 

59-0 

19-0 

65-0 

+  3-- 

6fo 

57-7 

7--3 

i8-2 

1-3 

78 

129-2 

53-4 

6-4 

14-2 

o-ooo 

2-0 

mP:  vP 

22 

29-892 

74-0 

54-0 

20-0 

62-7 

+  1-4 

58-1 

04-2 

8-5 

17-6 

2-8 

74 

i3i-4 

46*0 

4-7 

14-1 

0-000 

O'O 

mP  :  vP 

2,1 

29-872 

68-0 

53-2 

14-8 

59-4 

-  1-8 

57-0 

54-9 

4-5 

lo-i 

0-2 

86 

89-5 

44-4 

0-0 

14-1 

0-000 

O'O 

vP,  wX  :  vP 

24 

29-865 

69-9 

53-6 

1 6-3 

60-7 

-0-4 

58-0 

55-6 

5-1 

I  1-2 

0-4 

84 

103-3 

48-0 

0-3 

14-0 

0-000 

0-0 

mP  :   vP 

25 

29-820 

6+-S 

55-8 

9-0 

60-8 

—  0-2 

5q-8 

59-0 

1-8 

4-3 

0-4 

94 

77-6 

49-2 

c-o 

1 3-9 

O-I  00 

O'O 

vP,  vX:  vP 

26 

29-751 

74-9 

59-9 

i5'o 

65-6 

+  4-7 

637 

62-2 

3-4 

10-7 

0-0 

89 

100-5 

58-3 

2-3 

l3-q 

0-000 

o-o 

vP,  mX  :  i-X,  mP 

27 

LastQi-. 

29-933 

67-8 

59-9 

7-9 

63 -0 

+  2-2 

6i-8 

6o-8 

2-2 

5-6 

O'O 

93 

94-6 

55*0 

0-0 

l3-8 

0-000 

0-0 

luP:  vP 

28 

Ofcl'iiialiou  N. 

3o-oi4 

80-9 

60-0 

20-9 

67-4 

+  67 

63-3 

60-1 

7-3 

22-1 

0-2 

77 

129-1 

55-0 

7-5 

13-8 

0-000 

0-0 

wP:  vP 

29 

Apogee 

29-873 

76-. 

57-3 

i8-S 

64-8 

+  4-2 

60-9 

57-7 

7-> 

17-3 

1-0 

78 

135-8 

5 1 -2 

7-0 

13-7 

o-oi5 

3-0 

niP  :  mP,  .-iX 

3o 

29-786 

70-6 

58-3 

12-3 

63-8 

+  3-4 

60-3 

57-4 

6-4 

157 

0-6 

80 

1)5-7 

52-8 

2-4 

13-7 

o-oco 

4-0 

ml' :  \  P,  wX 

3i 

29-873 

76-. 

56-9 

19-2 

65-4 

+  5-1 

6.-9 
59-8 

59-0 

6-4 

13-9      0-6 

81 

II2-2 

49-5 

7-8 

l3-6 

0-001 

0-0 

mP,  \vX  :  wN,  .^P 

M.'iins 

29-817 

72-9 

55-8 

17-1 

62-8 

+  0-9 

57-3 

5-5       i3-i 

0-7 

82-7    119-3 

5o-6 

3-4 

14-5 

Sum 

0-978 

0-7 

.\uii.l..Tn( 
■..:ninnt..r 

1 

2 

5 

4 

5 

6 

7 

8 

9 

1 
10    1     II 

1 

12 

1 3 

14 

i5 

16 

'7 

18 

•9 

20 

The  reBults  apply  to  the  civil  day. 

Tlie  mean  reading  of  the  Barometer  (Column  2)  jind  tlie  mean  temperatures  of  the  Air  and  Evaporation  (Columns  6  and  8)  are  deduced  from  the  pliotoijra 

hie  records.    The 

average  tenijierature  (Cohinin  7)  is  that  determined  from  the  reduction  of  the  photographic  records  from  1849  to  1S68.     The  temperaturi'  of  the  Dew 

Point  (Column  9) 

and  the  Degree  of  Humidity  (Column  13)  are  deduced  from  the  corresponding  temperatures  of  the  Air  and  Evaporation  by  means  of  Glaisher's  Ilyg 

rometrical  Tables. 

The  mean  difference  between  the  Air  and  Dew  Point  Temperatures  (Column  10)  is  the  difference  between  the  numbers  in  Columns  6  and  9,  and  the  ( 

ii-eatest  and  Least 

Differences  (Columns  1 1  and  1 2)  are  deduced  from  the  24  hourly  photographic  measures  of  the  Dry -bulb  and  Wet-bulb  Thermometers. 

The  values  given  in  Columns  3,  4,  5,  14,  and  15  are  derived  from  eye-readings  of  self-registering  thermometers. 

The  mean  reading  of  the  Jiaromcltr  for  the  month  was  29'"'8i7,  being  o'"'oi8  hit/her  than  the  average  for  the  20  years,  1S54-187.5. 

TlCMPERATURE  OF   THE  AlE. 

The  highest  in  the  month  was  So^'Q  on  August  28  ;  the  lowest  in  the  month  was  46^"4  on  August  3  :  and  the  range  was  .?4''",;. 

The  mean  of  all  the  highest  daily  readings  in  the  month  was  72°-9,  being  o°- 1  loinr  than  the  average  for  the  .vj  years,  1841-1879. 

The  mean  of  all  the  lowest  daily  readings  in  the  month  was  SS°"8,  being  2°-6  liijiher  than  the  average  for  the  39  years,  1841-1879. 

The  mean  daily  runge  was  if'i,  heing  2" -7  less  than  the  average  for  the  39  years,  1841-1879. 

The  mean  for  the  month  was  62'-8,  being  ©"-g  hlffhcr  than  the  average  for  the  30  years,  1849-1868. 

MADE   AT   THE    ROTAL   OBSERVATORY,    GREENWICH,    IN   THE    YeAR    ISSO. 
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WlM)  AS   IIBIHCEI)   FKiiM  SKLF-REGISTBKIXU  ANKMOMKTKES. 

D  WEATHER. 

Oslee's. 

RODIIf- 

sos's. 

CLOUDS  AN 

MONTH 

.g 

and 
DAY, 

General  Direction. 

Pressure  on  the 
Square  foot. 

i 

> 

11 

18X0. 

A.M.                           p.jr. 

1 
C5 

1 

Hi 

A,M. 

P.M. 

lbs. 

lb<. 

lbs. 

miles. 

Aug.  I 

S:   XE:   E 

XE  :  XW:  SW 

O'O 

o*o 

0-0 

n6 

10                      :   10,  r             :   10,  r 

10                                 -4)  ci.-cu 

2 

SW:  W 

WSW:  X:  NXW 

3-6 

o-o 

o-o 

170 

p.-cl                           :     7,  cu.-s,  r 

9,eu.-s,  cu,ci.-cu,shs.-r:     7,  ci.-cu,  H.-sIis 

3 

WSW :  SW  :  XAV 

W.\W:  W:WSW 

0-8 

o-o 

0-0 

186 

p.-cl                           :     6,  cii.-s,  li 

8,  cu,  cu.-s,  ci,  h      :     7,  cu,  ci,  cu.-s 

4 

WSW:   SAV 

SS^l' 

0-6 

CO 

0-0 

193 

10                                 :   10 

10                                  :      I,  s 

5 

ssw 

SSW:  S 

0-6 

o-o 

0-0 

201 

p.-cl                           :     7,  cu,  C11.-.S,  ci,  h 

6,cu,cu.-s,ci.-cu,ci.-s  :     4,  ci,  ci.-s 

6 

Calm:  SW 

SW:  WSW 

1-3 

0-0 

o-o 

i55 

V                                   :    10 

10,  slt.-r         :     p.-cl              :     3,  s 

7 

WSW:  SW 

SSW:S:SW:W 

g-o 

0-0 

ro 

365 

p.-cl                           :     9,  cu.-s,  ci,  cu 

10,  shs.-r                     :   10,  r 

8 

WNW 

W:   WSW 

9-5 

0-0 

1-3 

497 

10                                :   10,  slt.-sli 

5,  cu.-.s,  ci,cu,  shs.-r:     5,  ci,-cu 

9 

WSW:  W 

XW:  W:  SW 

o-o 

o-o 

o-o 

189 

0                                :     0,  h 

6, cu, ci.-cu,  cu.-.s,  ci:     0 

10 

SW:  WSW 

W:  XX W:  E 

o-o 

0-0 

o-o 

168 

0                                 :     I,  ci,  h 

I,  ci,  ci.-cu,  h            :     0 

11 

E:  NE 

XH:  E 

0-3 

o-o 

o-o 

1 55 

0                                 :     V 

7,  cu.-s,  ci.-cu,  cu,ci :   10 

12 

XE: NXE 

XNE 

I'O 

0-0 

O'l 

280 

10                                •     9j  cu.-s,  ci.-cu 

7,  cu.-s,  cu,  ci            :     V,  ci.-s 

i3 

NNE:  X 

X:   XXE 

2-0 

0-0 

o-i 

292 

10                                 :   10 

6,cu.-s,cu,ci :    7,cu.-s,ci.-cu:   10 

«4 

XX  E 

NNE 

1-5 

o-o 

o-i 

3io 

10                                 :   10 

g,  cu,  ci.-cu,  cu.-s     :   10,  th.-r 

10 

XXE 

X  :  NXE 

0-8 

o-o 

0-0 

268 

10                     .            :   10 

10                                  :   10 

16 

XXE 

XE  :  NNE, 

0-3 

0-0 

0-0 

280 

10                                 :   10 

10                                  :   10 

17 

XE 

EXE:  XE 

5"o 

o-o 

o'5 

337 

10                                 :   10 

6,  cu,  ci.-cu,  cu,-s    :   lo 

18 

XE 

EXE:  NE 

2-2 

0-0 

0-0 

293 

10                                 :   10 

9,  cu.-s                      :  10 

•9 

XE 

XE:  EXE:  XNE 

0-6 

0-0 

0-0 

24.0 

10                                 :   10,  m.-r 

6,  cu.-s,  ci.-cu,  cu    :    10 

20 

XXE 

X:  XE 

0-6 

O-Q 

o-o 

224. 

10                                 :   10 

7,  cu.-s,  cu,  ci.-cu     :     3,  ci.-cu 

21 

XE:  XXE 

EXE:  NE 

2-9 

0-0 

0-2 

.?93 

p.-cl                           :   10 

3,  cu.-s,  cu,  ci.-cu     :     v 

22 

XNE:  XE 

ENE 

3'o 

0-0 

o'3 

304 

p.-c-l                             :      8,  cu.-.s,  ci.-CU 

8,  CU.-.S,  ci.-cu,  ci      :     i,  ci.-s 

20 

EXE :  NE 

EXE  :  E  :  NE 

17 

o-o 

0-0 

262 

V                                   :    10 

10                                   :     V,  CU.-S,  ci,-i'u 

24 

XE 

EXE  :  E 

O'O 

0-0 

o-o 

248 

10                                   :   10 

10                    :     p.-cl              :     2,  1 

25 

XE: EXE 

ENE:  NE 

o-g 

0-0 

O-I 

238 

V                                  :   10,  th.-r 

10,  th.-r                       :   10,  1 

26 

XE:  X:  EXE 

NE  :  SE  :  Calm 

o-o 

0-0 

0-0 

g5 

10                                   :    10 

8,  cu.-s,  ci.-cu,  ci,  t :     g,  cu.-s,  ci.-cu,  1 

27 

Calm  :  XE  :   X 
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The  mean  Temperature  of  Evaporation  for  the  month  was  59°'8,  being  i^-g  higher  than                          ^ 

The  mean  Temperature  of  the  Dew  Point  for  the  month  -was  S7°'3,  being  2°'g  hiyher  than 

The  mean  Degree  of  Humidity  for  the  month  was  82-7,  being  6-  2  greater  than 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  o'"'470,  being  o'"-046  greater  than 

^  the  average  for  the  20 

years,  1849-1 868. 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  s8»'-2,  being  o^-  ^  greater  than 

The  mean  Weight  of  a  Cultic  Foot  of  Air  for  the  month  was  527  grains,  being  i  grain  less  than 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast  sky  by  10)  was  7-3. 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i)  was  o-  23.     The  maximum  daily  am 

ount  of  Sunshine  was  1 1  - 1  hours  on  August  1 0. 

The  highest  reading  of  the  Solar  Radiation  Thermometer  was  144°*  9  on  August  1 1 ;  and  the  lowest  reading  of  the  Terrestrial  It 

adiation  Thermometer  was  39^-0  on  August  3. 

The  mean  daily  distribution  of  Ozone  was,  for  the  12  hours  ending  9  a.m.,  0-4  ;  for  the  6  hours  ending  3  p.m.,  0-3  ;  and  for  th 

;  6  hours  ending  9  p.m.,  0  ■  0. 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  13,  E.  9,  S.  3,  and  W.  5.     One  day  was  calm. 

1          The  Greatest  Pressure  of  the  Wind  in  the  month  was   9"" -5  on  the  square  foot  on  xVugust  8.      The  mean  daily  Horizoi 

tal  Movement  of  the  Air  for  the  month  was 

!                   235  miles;  the  greatest  daily  value  was  497  miles  on  August  8  ;  and  the  least  daily  v.ilue  95  miles  on  August  26. 

Rain  fell  on  6  days  in  the  month,  amounting  to  o'°-97S,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  gron 

for  the  39  years,  1S41-1879. 

nd ;  being  i'"-5i5  less  than  the  average  fall 

(slviii) 


Daily  Results  of  the  Meteorological  Observations 
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'J'he  results  apply  to  the  e 
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The  mean  reading:  of  the 

Jaronu 

ter  (Column  2)  and  the  mean  tiuiperatnies  of  the  Air  and  Evaporation 

(Columns  6  and  S)  are 

deduced  from  the  ph 

oto-rn 

pliie  r.eords.     Th.' 

average  ttnipcratiivc 

(Colun 

n  7)  is  that  determined  from  the  reduction  of  the  photographic  record 

from  1849  to  1868.     1' 

le  temperature  of  tl 

e  \h^ 

r.iiiit  (r,,iiiinii ,,-, 

aDd  the  DefTiee  of  I 

umidit 

K  ((Column  13)  are  deduced  from  the  corresponding  temperatures  of  th 

e  Air  and  Evaporation 

ly  means  of  Glaishe 

■■s  Jh 

jroMuliiiMl  TubUs. 

The  mean  (iiifi  rtiice 

betvveei 

the  Air  and  Dew  Point  Temperatures  (Column  10)  is  the  difference 

lelween  the  numbers  in 

Colinnns  fi  and  9,  a 

id  the 

(Jieatc.-t  and  Liast 

Diflfercnces  (Columns 

11  am 

iz)  are  deduced  from  the  24  hourly  photographic  measures  of  the  Ur 

>'-bulb  aud  Wet-bulb  Th 

ermometers. 

The  values  given  in  Colur 

ins  3,  4 

,  5,  14,  and  15  arc  derived  from  eye-readings  of  self-registeriug  tliermo 

meters. 

The  mean  reading  of  the 

fiaroiitc 

tr  for  the  month  was  29'" -804,  being  o"'-oi7  liiijhcr  than  the  average  1 

or  the  20  years,  1854-1I 

7.^ 

Tkmpkkatoke  of  Tin:  A 

IR. 

The  highest  in  the  m 

inth  wa 

s  87-2  on  September  4  ;  the  lowest  in  the  month  was  4,^°-2  on  Septen 

iber  20 ;  and  the  range 

Bas44°-o. 

The  mean  of  all  the  1 

ighest  d 

aily  readings  in  the  month  was  69°- 6,  being  2°- 1  higher  than  the  aver 

ige  for  the  39  years,  184 

1-1879. 

( 

The  mean  of  all  the  1 

)west  d 

lily  readings  in  the  month  was  52°- 1,  being  3°-o  hitjhir  than  the  avera 

ge  for  the  39  years,  184 

-1879. 

I 

The  mean  daily  rang 

L'  was  1 

7°-5,  being  o°-9  less  than  the  average  for  the  39  years,  1841-1879. 

The  mean  for  the  mo 

ath  was 

S9°-7,  being  2°-3  hiijhrr  than  the  average  for  the  20  years,  1849-1868 

MADE   AT  THE    ROYAL   OBSEUVATORT,    GREENWICH,    IN   THE    YeAR    1880. 
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The  mean  Temperature  of  Evaporation  for  the  month  was  57°-  2,  being  2° -9  higher  than 

The  mean  Temperature  of  the  Dew  Point  for  the  month  -was  55°- 1,  being  3°-  7  higher  than 

;          The  mean  Decree  of  Humidity  for  the  month  was  85  •  2,  being  5  •  i  greater  than 

The  mean  Elastic  Force  of  Vapour  for  the  month  was  oi"-434,  being  o'°-055  greater  than                          "'^  average  for  the  20  years,  1849-1868. 

The  metin  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  4s"' 8,  being  oS'-e  greater  than 

The  mean  Weiyhtofa  Cubic  Foot  of  Air  for  the  month  was  530  grains,  being  2  grains  less  than 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast  sky  by  10)  -was  6- 1. 

The  mean  proportion  of  Suiis/iine  for  the  month  (constant  sunshine  being  represented  by  i)  was  0-32.    The  maximum  daily  amount  of  Sunshiiie  was  lo-g  hours  on 

September  3. 

The  highest  reading  of  the  Solar  Radiation  Thermometer  was  143°- 2  on  September  4;  and  the  lowest  reading  of  the  Terrestrial  Radiation  Thermometer  wa 

s  3;°-2  on 

September  8  and  30. 

The  mean  daily  distribution  of  Ozone  was,  for  the  1 2  hours  ending  9  a.m.,  i  •  2  ;  for  the  6  hours  ending  3  p.m.,  0  •  6  ;  and  for  the  6  hours  ending  9  p.m.,  0  •  4. 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  5,  E.  5,  S.  9,  and  W.  10.     Three  days  were  calm. 

The  Greatest  Pressure  of  the  Wind  in  the  month  was  8">'-2  on  the  square  foot  on  September  18.     The  mean  daily  Horizontal  Movement  of  the  Air  for  the 

month   was 

199  miles  ;  the  greatest  daily  value  was  412  miles  on  September  18  ;  and  the  least  daily  value  53  miles  on  September  30. 

Rain  fell  on  12  days  in  the  month,  amounting  to  4'"-oo2,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground;  bein"  i'"'?;!  greater  than  the  average  fall 

i 

or  the  39  years,  184.1 

1879. 

Greenwich  Magn'etical  and  Meteokological  Ousekvatioxs   1880. 
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Daily  Results  of  the  Meteorological  Obsekvatioxs 
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The  results  apply  to  the  civil  day. 

Thu  mean  reading  of  the  Barometer  (Column  2)  and  the  mean  temperatures  of  the  Air  and  Evaporation  (Colun 

ns  6  and  8)  are  deduced  from  the  photographic  records.     'I'he 
1849  to  '868.      The  temperature  of  the  liew  I'oint  (Column  9) 
ind  Evaporation  by  means  of  Glaisher's  Ilygrometrieal  Tables. 

average  temperature  (Column  7)  is  that  determined  from  the  reduction  of  the  photographic  records  from 

and  the  Degree  of  Humidity  (Column  13)  are  deduced  from    the  corresponding  temperatures   of  the  Air 

The  mean  diflerence  h.-tween  the  Air  and  Dew  I'oint  Temperatures  (Column  10)  is  the  ditferenee  between 

the  numbers  in  Columns  6  and  9,  and  the  (ireatest  and  Least 

Differences  (Columns  1 1  and  1 2)  are  deduced  from  the  24  hourly  photographic  measures  of  the  Dry-bulb 

and  Wet-bulb  Thermometers.      The  result  on  Octohm-  ,   r,,r 

Ilvaporation  Temperature  depends  partly  on  values  inferred  from  eye-observations,  on  account  of  accidental  loss  of  |)hotographic  register.                 -    --                     j  -—         || 

'Ihe  values  given  in  Columns  3,  4,  5,  14,  and  15  are  derived  from  eye-readliigs  of  self-registering  thermometers 

I'he  mean  reading  of  the  liarometer  for  the  month  was  29'»-70s,  being  o'»-oi5  lower  than  the  average  for  the  20  years,  1S54-1873.                                                                                 |  | 

Ti;Mi'i;uATrnE  uv  tiik  Am. 

1 

The  highest  in  the  month  was  Oft"- 3  on  October  5  ;  the  lowest  in  the  month  was  iq""  2  "n  f  Iclober  ^o  ;  and  the  ran"e  was  «"•  i.                                                                             II 

I'he  mean  of  all  the  highest  daily  readings  in  the  month  was  5.^' -3,  being  ^^  ■  0  lower  than  the  average  for  t 

he  39  years,  1841-1879. 

The  mean  of  all  the  lowest  daily  readings  in  the  month  was  40"'  2,  being  ^''-  e  tower  than  Ihe  average  for  tl 

e  39  years,  1841-1870. 
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3i 
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Xumberof 
Column  for 
Reference. 

21 

22 

23 

24 

25 

26 

27 

28 

1 

I  he  mean  Temperature  of  Evaporation  for  the  month  was  45'*o,  being  .^^"9  lower  than 

The  mean  Temperature  of  the  Dew  Point  for  the  month  was  43°' 4,  heing  3''*4  /wcer  than 

The  mean  Degree  of  Humidity  for  the  month  was  89  •  8,  being  3  ■  7  yreater  than                                          1 

The  mean  £/a«(iC  foreco/'Fa/joM)- for  the  month  was  o'°- 281,  being  o'"- 040 /ess  than                                   e  average   or 

years,  1849-  1S68. 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  tlie  month  was  3""'  2,  being  oS'''4  less  than 

The  mean  Weight  of  a  Cubic  Foot  0/  Air  for  the  month  was  543  grains,  being  4  grains  greater  than     . 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast  sky  by  10)  was  -,■  i. 

The  mean  proportion  of  Unnshine  for  the  month  (constant  sunshine  being  represented  by  i)  was  o'  16.     The  maximum  daily  amount  of  Sunshine  was  7*0  hours  on  October  31. 

The  highc?;t  reading  of  the  Solar  Radiation  Thermometer  was  loS'-S  on  October  8;  and  the  lowest  reading  of  the  Terrestrial  Radiation  Thermometer  was  24°"o  on  October  30. 

The  mean  daily  distribution  of  Ozone  was,  for  the  12  hours  ending  g  a.m.,  08  ;  for  the  0  hours  ending  3  p.m.,  0-2  ;  and  for  the  6  hours  ending  9  p.m.,  o-o. 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  10,  E.  9,  S.  4,  and  W.  7.     One  day  was  calm. 

The  Greatest  Pressure  of  the  Wind  in  the  month   was    22""-o  on  the  square  foot  on   October  27.     The  mean  daily  Horizo 

ntal  Movement  of  the  A  r  for  the  month  was 

269  miles ;  the  greatest  daily  -value  was  622  miles  on  October  28  ;  and  the  least  daily  value  75  miles  on  October  1 7. 

Rain  fell  on  18  days  in  the  month,  amounting  to  7'° '653,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  grou 

nd;  being  4'"- 835  greater  than  the  average  fa'l 

for  the  39  years,  1841-1879. 
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Daily  Results  of  the  Meteorological  Observations 
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The  results  apply  to  the  civil  day. 

The  moan  reading  of  the  Barometer  (Colu 

mn  2)  and  the  mean  temperatures  of  tb 

e  Air  and  Evaporation  (Colur 

ans  6  and  8)  are  deduced  from  the  photogra 

phic  records.    The 

averape  temperature  (Column  7)  is  tl 

at  determined  from  the  reduction  of  tl 

e  photographic  records  from  1 

S49  to  1868.     The  temperature  of  the  Dew 

Point  (Column  9) 

and  the  Degree  of  Humidity  (Column 

13)  are  deduced  from  the  correspond 

ng  temperatures  of  the  Air  and  Evaporation  by  means  of  Claisher's  Ilygrometrical  Tables.         | 

The  mean  difference  between  the  Air 

and  Dew  Point  Temperatures  (Coluniu 

10)  is  the  difference  between 

the  numbers  in  Columns  6  and  9,  and  the 

Greatest  and  Least 

Differences  (Colunins  11  and  12)  are 

deduced  from  the  24  hourly  pliotograp 

lie  measures  of  the  Dry-bulb 

and  Wet-bulb  Thermometers.      The  result 

s  on  November  2  1 

for  Air  Temperature,  and  on  Xovemb 

er  21  and  22  for  Evaporation  Tempera 

ure,  depeud  partly  on  values 

inferred  from  e>e-observatioiis,  on  accoun 

of  accident.al  loss 

of  photographic  register. 

The  values  given  in  Columns  3,  4,  5,  14,  a 

nd  1 5  are  derived  from  eye-readings  of 

self-registering  thermometers. 

The  mean  reading  of  the  Barometer  for  th( 

month  was  29'" -788,  being  o"'-oi7  lit 

(/her  than  the  average  for  the  : 

0  years,  1S54-1873. 

']'i;>II-ERATnRE  OP   THE   AlR. 

The  highest  in  the  month  was  5  7°  "5  r 

n  November  13;  the  lowest  in  the  mon 

th  was  2S°-o  on  Xovcraber  2  ; 

and  the  range  was  32°-  5. 

The  mean  of  all  the  highest  daily  read 

ngs  in  the  month  was  48''-5,  being  o"" 

J  lower  than  the  average  for  th 

e  39  years,  1S4 1-1879. 

The  mean  of  all  the  lowest  daily  read! 

ngs  in  the  month  was  .^fi'-j,  being  ©"-S 

loiccr  than  the  average  for  the 

39  years,  1S41-1879. 

The  mean  daily  range  was  ii'-g,  bein 

g  0^-4  (jrcatcr  than  the  average  for  the 

39  years,  1841-1879. 

The  mian  for  the  month  was  4!-'S,  b 

eing  the  siiwc  as  the  average  for  the  20 

years,  1849-1 S68. 

.MAUK   AT   THE    llOVAL   ObSEUVATORY,    GREENWICH,   IN   THE    YeAR    ISSO. 
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1          The  mean  Temperature,  of  Evaporation  for  the  month  was  40°-g,  being  o"-^  lower  than                          ~| 

The  mean  Tempirature  of  the  Dew  Point  for  the  month  was  38°-4,  being  o^-g  lower  than 

The  mean -Dforce  0/" i/umiVWv  for  the  month  was  84-8,  being  2' ;/e.ss  than                                                      ,                   ^      ,                       „         „,„ 
"      /        ./                 1                               u            ,„           V  ■         ,„       0,        I                                   Ithe  average  for  the  20  years,  1849-1868. 
The  mean  £/«.s/ec -Force  0/  I  a/)OKr  for  the  month  was  o'"- 232,  bemg  o'"- 008 /ess  than                                (                   "                       j         <      tj 

The  mean  Weight  of  Vapour  in  a  Cubic  Foot  of  Air  for  the  month  was  2^"'  7,  being  o^- 1  less  than 

The  mean  Weight  of  a  Cubic  Foot  of  Air  for  the  month  was  549  grains,  being  the  same  as                       J 

The  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast  sky  by  10)  was  6' 2. 

The  mean  proportion  of  Sunxhinefor  the  month  (constant  sunshine  being  represented  by  i)  was  o'2o.     The  maximum  daily  amount  of  Sunshine  was  fi\:j  hours  on 

November  3. 

The  highest  reading  of  the  .So/ir  7f(/(//«((«i  Thermometer -was   96'-2   on  November  2;  ;  and  the  lowest  reading  of  the  Terrestrial  Radiation  Thermometer   was    i6'-3  on 

November  2. 

The  mean  daily  distribution  of  Ozone  was,  for  the  12  hours  ending  9  a.m.,  1  -6  ;  for  the  6  hours  ending  3  p.m.,  0-3  ;  and  for  the  6  hours  ending  9  p.m.,  0-2. 

The  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  7,  E.  3,  S.  11,  and  W.  9. 

The  Greatest  Pressure  of  the  Wind  in  the  month  was  23"'* -o  on  the  square  foot  on  November  16  and  25.     The  mean  daily  Horizontal  Movement  of  t' c  Air  for  the  month 

was  351  miles  ;  the  greatest  daily  value  was  705  miles  on  November  13  ;  and  the  least  daily  value  154  miles  on  November  2. 

Rain  fell  on  14  days  in  the  month,  amounting  to  2'"'  060,  as  measured  in  the  simple  cylinder  gauge  partly  sunk  below  the  ground  ;  beinp   o'"- 1 73  less  than   the  average  fall 

for  the  39  years,  1841-1879. 

(liv) 


Daily  Results  of  the  Meteorological  Observations 
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The  results  apply  to  the  civil  day. 

The  mean  reading  of  the  Barometer  (Column  2)  and  th(^  mean  temperatures  of  t 

le  Air  and  Evaporation  (Colu 

mns  6  and  8)  are  deduced  from  the  ph 

itogra 

ohic  records.     The 

average  temperature  (Column  7)  is  that  determiued  from  the  reiliiction  of  tli 

e  photographic  records  from 

1849  to  1868.     The  temperature  of  th 

.'  Dew  Point  (Column  9)         1 1 

and  the  Degree  of  Humidity  (Cohnnu  13)  are  deduced  from   the  correspond 

ing  temperatures  of  the  Air  j 

nd  Evai)oration  by  means  of  Glaisher 

s  Ilvf 

rometrical  Tables. 

The  mean  difference  between   the  Air  aiid  Dew  Point  Temperatures  (C'olmn 

n  1 0)  is  the  difference  betwee 

1  the  numbers  in  Columns  f>  and  9,  an 

dthe 

greatest  and  Least 

Differences  (Colimins  1 1  and  12)  are  deduced  from   the   24  hourly  photogr 

aphic  measures  of  the  Dry-b 

lib  and  VVit-bulb  Thermometers.     The 

resul 

s  on  December  25 

and  26  for  Evaporation  Temperature  depend  partly  on  values  inferred  from  e 

^'-observations  on  account  of 

accidental  loss  of  photographic  register 

The  values  given  in  Columns  3,  4,  5,  14,  and  15  are  derived  from  eye-readings  of 

elf-registering  thermometers. 

The  mean  reading  of  the  liaroincter  for  the  month  was  29'""  752,  being  o'"'039  ^^ 

iier  than  the  average  for  the  2 

ayears,  1854-1S73. 

Temperatcrf,  of  the  AlK. 

The  highest  in  the  month  was  s,s°'8  on  December  10  ;  the  lowest  in  the  mon 

til  was  26°  -  7  on  December  3  ; 

and  the  range  was  29°- 1. 

The  mean  of  all  the  highest  daily  readings  in  the  month  was  47''"7,  being  3° 

4  higher  than  the  average  for 

the  39  years,  1841-1879. 

The  mean  of  all  the  lowest  daily  readings  in  the  month  was  37-'"9,  being  3°'c 

hitjhcr  than  the  average  for  t 

le  39  years,  1841-1879. 

The  mean  daily  range  was  9°-8,  being  o-'-4  .f/rc«(er  than  the" average  for  the 

^9  jcirs,  i«4i-i879. 

The  mean  for  the  mouth  was  43^-3,  being  2'^- 5  hitjlur  than  the  average  for  tl 

e  20  years,  i849-i8d8. 

MADE   AT   THE   ROYAL    OBSERVATORY,   GREENWICH,    IN   THE   YeAR   1880. 
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MONTH 

Wind  as  DKcrcEn  fbom  Sklf-begisieking  Anemometeks. 

CLOTTDS  AND  WEATHER. 

OstER's. 

HoBtlf- 

SOIf'S. 

3 

DAY, 

1880. 

General  Direction. 

Pressure  on  the 
Square  Foot. 

1 

> 

^ 

°f  i 

s  0 

A.M. 

P.M. 

A.M. 

P.M. 

0 

1 

S2 

lbs. 

lln-. 

lbs. 

milca. 

Dec.    I 

SW:   SSW 

SSAV:  SAV 

o-o 

O-O 

o-o 

298 

10 

:    10 

g,  ci.-cu 

:   10,  th.-r 

2 

NW:AV:WSW 

(^aliu:   S 

o*o 

O'O 

0-0 

109 

10 

:     7,f 

7,  ci.-cu,  slt.-i' 

:     0,  f,  ho.-fi- 

0 

Calm:  SSW 

SW  :  AVSAV 

2-0 

o-o 

o-o 

227 

f 

:   10,  slt.-f 

10 

:     V,  .slt.-r 

4 

AVSAV 

WSW 

0-5 

O-o 

0-0 

262 

V 

:  10 

9,  slt.-f 

V,  li.-cl,  hy.-d 

5 

WSW 

SAV 

2-2 

0-0 

0-0 

287 

10 

:  10 

g,  ci.-cu,  cu.-s 

10 

6 

SW:  WSW 

WSAV:  AV 

I -5 

0-0 

0-0 

355 

10 

:   10 

9,  ci,  ci.-cu                : 

10 

7 

^VNW:W:WSW 

AVSW:  SAV 

O'O 

o-o 

o-o 

167 

10 

:   10,  slt.-f 

g,  th.-cl 

10 

8 

WSW 

=AVSAV  :  W 

4-2 

0-0 

0-5 

431 

10 

:   10,  slt.-r 

10 

9 

9 

W:  AVSW 

AV:  AVSW 

3-7 

0-0 

0-3 

388 

10 

:   10,  th.-cl 

10,  th.-cl 

p.-cl,  d,  lu.-ha,  lu.- 

CO 

10 

WSW:  W 

AV:  NW 

4-5 

0-0 

0-5 

418 

p.-cl 

:     V 

V,  ci 

V,  lu.-co 

11 

WSW:   SW 

AVSW:  SW 

2-4 

0-0 

O-I 

326 

V 

:     0,  ho.-fr 

vv 

2,  ci.-s,  lu.-co 

12 

WSW:  W 

WSAV 

4-4 

0-0 

07 

470 

p.-cl 

:     3,  ci 

7,  ci,  ci.-cu,  cu.-s 

I,  th.-cl,  lu.-ha 

10 

AVSW 

AA'SAV 

8-0 

o-i 

2-2 

614 

p.-cl,  w 

:   10,  w 

10,  w 

V,  s,  slt.-r 

H 

WSW:  NW 

NNW :  NNE  :  E 

8-8 

0-0 

0-9 

366 

10 

:   10,  r,  w 

10,  m.-r 

10 

10 

SSE:  SW 

SW:  WSW 

7-0 

0-0 

I-l 

431 

10,  r 

:   10,  sc,  r 

10,  sc,  r,  w 

g,  sc 

16 

SW:  WSW 

WSW:iSnSrE:NE 

3-7 

0-0 

0-4 

370 

p.-cl 

:     V,  fq.-i- 

10,  r,  gt.-glm 

g,  ci.-cu,  cu.-s 

17!          ENE 

ENE 

5'5 

0-0 

0-8 

376 

10 

:   10 

10,  slt.-sn 

10,  slt.-sn 

iSiNE:  N:  WSW 

1 

SSW:  SW 

3-0 

0-0 

0-5 

344 

10 

:   10,  slt.-r 

6,ci.-cu,ci,ci.-s,  slt.-r 

p.-cl,  li.-cl,  shs.- 

r 

19 

SSAA'^:  SAV 

WSW:  SAV 

9-5 

o-o 

0-6 

439 

p.-cl 

:      7,  ou.-s,  ci,-cu,  sh.-r,  at.-w 

7,  cu.-s,  ci.-cu 

8,  ci.-s 

20 

SSW:  NE 

XE:N:NAV:WSW 

O'O 

0-0 

0-0 

205 

1 0,  liy.-r 

:   10,  th.-r,  m 

10,  r,  si,  su 

10 

21 

AVSW  :  NW 

NNW  :  SAV 

2-3 

0-0 

O-I 

258 

p.-cl 

:     2,ci.-cu,slt.-f,ho.-fi- 

6,  cu.-s,  ci.-cu,  th.-cl 

0,  i,  ho.-fr 

22 1            .s 

SW 

8-0 

0-0 

0-9 

410 

V 

:   10,  r,  w 

10,  c.-r 

10 

23  i     SW  :  WSW 

SAV 

I  vo 

0-0 

17 

585 

10,  st.-w 

:     6,  ci.-s,  cu.-s,  st.-w 

V,  ci,  ci.-cu,  ci.-s 

10,  li.-shs,  w 

2+        SW:   WSW 

AVSW  :  AV 

12-5 

0-0 

i-o 

5i6 

p.-cl,  w 

:     p.-cl,  ci.-cii,  cu.-s,  r 

V,  ci.-cu,  cu.-s,  slt.-r,  sq 

2,  th.-cl 

25           WSW 

W:  AA'NAV:  WSW 

47 

0-0 

0-5 

377 

tli.-cl,  ho.-fr 

:     3,  ci,  ci.-cu,  ho.-fr 

2,  th.-cl 

0,  ho.-fr 

261     SW:   WSW 

SW:  ESE:   SE 

1-2 

o-o 

0-0 

227 

ho.-fr 

:     6,cu.-s,ci.-cu,ho.-fr 

6,  cu.-s 

lo,  ho.-fr 

27      SE  :  E  :   SW 

NE:  SW 

4-0 

0-0 

O-I 

203 

10,  si,  r 

:   10 

10,  f,  m.-r 

10,  hy.-r,  f,  m. 

28             SW 

SSAA^ 

3-0 

0-0 

O-I 

354 

p.-cl 

:     4,  li.-shs 

(J,  ci.-cu,  cu.-s,  ci.-s,  oc.-sbs 

I,  li.-cl 

2q           SSW  :   S 

S  :  AVSW 

14-5 

0-0 

1-6 

534 

V 

:   10,  r 

10,  sc,  r,  w 

10,  shs.-r,  st.-w 

So       W^SW  :  SW 

N:  NAV 

g-o 

0-0 

0-6 

292 

10,  w 

:   1 0,  1- 

10 

:     V,  th.-cl,  ho.-fr 

3 1       W:  NNW 

!!mW:WNW:WSW 

2'0 

0-0 

O-I 

269 

V,  sn 

:   10,  sn 

V,  cu.-s,  ci.-cu 

:     0,  h 

Means 

0-5 

352 

Column  for                     21 

22 

23 

24 

25 

26 

27 

28 

Ecfircnce. 

The  mean  Temperature  of  Evaporation  for  the  month  was  4i'''8,  being  2°'5  higher  than 

-» 

The  mean  Temperature  of  the  Dew  Point  for  the  month  was  40°-o,  being  2°-6  higher  than 

tie  mean  Degree  of  Ilumdity  for  the  month  was  88' 7,  being  0-9  greater  than 

r  the  average  for  the  20  y 

i  ho  mean  Elastic  Force  of  Vapour  for  the  month  was  o'''-247,  being  o'° -023  greater  than 

ears,  1S49-1S68. 

;  he  mean  Weight  of  Vapourina  Cubic  Foot  of  Air  for  the  monih-vas  2S"-8, being  oE'-2jr<;a<er  than    ! 

i  In-  mean  Weight  of  a  Cultic  Foot  of  Air  for  the  month  was  548  grains,  being  3  grains  less  than 

J 

1         1  iie  mean  amount  of  Cloud  for  the  month  (a  clear  sky  being  represented  by  0  and  an  overcast  sky  by  1 0)  was  7  •  6. 

The  mean  proportion  of  Sunshine  for  the  month  (constant  sunshine  being  represented  by  i)  was  0 

08.     The  maximum  daily  am 

oimt  of  Sunshine  was  4-4  hours  on  December  25. 

Die  highest  reading  of  the  Solar  Radiation  Thermometer  was  73°  ■  5  on  December  23  ;  and  the  lowest  reading  of  the  Terrestrial  lia 

iiation  Thermometer  was  2 

2° -7  on  December  3. 

rhe  moan  daily  distribution  of  Ozone  was,  for  the  ii  hours  ending  9  a.m.,  i  -6  ;  for  the  6  hours  e 

nding  3  p.m.,  0-  2  ;  and  for  tl 

e  6  hours  ending  9  p.m.,  c 

•2. 

Tlie  Proportions  of  Wind  referred  to  the  cardinal  points  were  N.  3,  E.  2,  S.  11,  and  W.  15. 

I'he  Greatest  Pressure  of  the  Wind  iu  the  mouth  w;is  14""- 5   on  the  square  foot  on  December 

29.     The  mean  daily  Horiz 

ntal  Movement  of  the  Air 

for  the  mouth  was 

352  miles  ;  the  greatest  daily  value  was  614  miles  on  December  13  ;   and  the  least  daily  value 

log  miles  on  December  2. 

Rain  fell  on  15  days  in  the  month,  amounting  to  3'"-oo5,  as  measured  in  the  simple  cylinder  gauge 

partly  sunk  below  the  grooi 

id-;  being  i'°-247  greater 

than  the  average  fall 

^or  the  39  years,  1841 

-1879. 

(Ivi) 


MAxnu  AND  JliNiMA  Barometer-Eeadings, 


Highest  and  Lowest  Readings  of  the  Barometer, 

reduced  to  02°  Fahrenheit,  as  extracted  from  the  rnoTOGRAPJiic  Eecords. 

MAXIJIA. 

i 

mnima. 

MuVXIMA. 

inNIMA. 

Approximate  Greenwich 

Mean  Solar  Time, 

iSSo. 

Reading. 

Approximate  Greenwich 

Mean  Solar  Time, 

1880. 

Reading. 

Approximate  Greenwich 

Mean  Solar  Time, 

1880. 

Reading. 

Approximate  Greenwich 

Mean  Solar  Time. 

1880. 

Reading. 

d       h      m 

in. 

d       li       m 

in. 

d       h      ID 

in. 

d       h      m 

in. 

Jimuar 

y         o.  l3.    0 

00  -340 

January 

4.    2.45 

30-270 

April              26.  20.     0 

3o  -020 

April             28.    3.    0 

29-871 

6.  22.  3o 

So  "505 

g.     i.5o 

So  -360 

2g.  21.     5 

So  -255 

ilay                3.    3.  20 

2g  -5i5 

11.22.     O 

3o  '451 

16.    6.40 

29794 

May               8.  22.  20 

3o  -134 

II.    4.25 

2g-752 

l6.  22.  10 

29  '910 

17.  17.    0 

2g-786 

iS.    g.  3o 

So  -000 

i5.    4.    0 

29-866 

19.  22.  20 

3o  "48 1 

22.    2.  i5 

30-146 

18.  12.  20 

So  -I  29 

19.    6.  ± 

29-g2o 

23.  11.  20 

3o  -305 

25.    2. 10 

2g-g87 

20.  10.  35 

30-128 

22.    4.    0 

29-614 

26.  20.  40 

3o  '2  15 

22.  ig.  So 

29787 

23.  16.  20 

2g  -660 

29.  iS.  25 

So  -000 

3o.  22.  3o 

30-226 

Feliruary 

1.    4.    0 

3o  -135 

24.  ig.  5o 

29  -giS 

26.  18.  So 

29-515 

Fobrua 

ry       2.2  2.35 

3o*3io 

7.  15.40 

29  -215 

28.  20.  10 

30-295 

June              3.  16.    0 

29  -664 

8.  II.    0 

29  -485 

g.    8.  5o 

29  -cog 

Juno              4.  23.    0 

29  -846 

7.    I.    0 

29-411 

11.    8.  5o 

29-685 

II.  19.  3o 

2g  -606 

7.  iS.  55 

29 -668 

8.    2.  55 

2g  -520 

12.23.     0 

3o  -067 

16.    2.    0 

28-7g5 

14.  12.  20 

29-945 

1 5.  19.    0 

29-734 

16.    S.  40 

28-915 

16.  ig.    0 

28  -685 

16.  iS.    0 

29  -976 

20.    6.    0 

29 '447 

18.    4.30: 

29  -275 

iS.  17.  i5 

2g  -120 

22.  10.  25 

29-627 

23.  i5.  20: 

29  -545 

24.  21.  20 

30-297 

27.  18.    0 

29-345 

27.    g.45 

So  -070 

July                I.    0.    0 

29  -5o5 

28.  21.45 

29-512 

March 

I.    7.20 

29  -204 

July               1.21.    0 

29  -645 

3.    5.  i5 

29-491 

M;il-ch 

I.  17.  25 

29  -330 

2.  14.  3o 

2g  -066 

4. 20.    0 

So  -014 

7.  i5.  So 

29 '444 

3o  -026 

12.11.    0; 

So  -006 

5.  19.  3o 

6.  i5.  5o 

2g-842 

14.  18.  10 

29"7'4 

7.  21.  20 

3o  *33o 

g.  16.  55 

2g  -gSS 

i5.  21.S0 

29  -915 

17.  16.  45 

29  -750 

li.    9.25 

30-274 

16.    5.  i5 

29-882 

20.  12.  + 

29  -945 

21.  17.    0 

29  -792 

18.21.    0 

3o  -23o 

20.    4.  So 

So  -082 

22.  II.  l5 

29  -860 

24.    4.20 

29  -695 

21.  21.  3o 

30-178 

26.    4.30: 

29-868 

24.  20.  25 

29775 

26.    5.    0 

29  ■2g5 

27.  21.  5o 

3o  -046 

3i.  II.  i5 

2g-ii5 

27.    8.  55 

29-694 

2g.    0.  l5 

29  ■•540 

April 

I.  10.    0 

29  -575 

April 

2.    3.  So 

29  -266 

29.  II.  55 

29  -544 

2g.  20.  45 

2g  -406 

2.  22.    0 

29  -423 

4.    0.  40 

29  -cgS 

So.  23.    0 

29  -65o 

August           1.    2.  10 

29-442 

4.  16.    5 

29  -357 

5.  18.    0 

29-115 

August           3.    9.    0 

29779 

7.    g.  So 

29  -oSi 

g.    8.    0 

3o  -o85 

9.  22.    0 

So  -i35 

1 6.    5.  45 

29  -880 

i5.    5.  10 

29*472 

16.    g.  3o 

29-750 

17.    3.    0 

2g  -665 

17.  10.40 

29-987 

19.    5.    0 

29  -825 

17.21.    0 

29-875 

19.  14.30 

29  '636 

20.  18.  So 

29-957 

25.  19.  45 

29724 

20.  18.    0 

29  -goo 

21.  1 5.    0 

2g  -610 

27.  21.  25 

So  '050 

29.  i5.    0 

29  -765 

^ 

Soptember      1.20.25 

So  -190 

20.  12.    0 

2g  -9  J  J 

24.  14.  5o 

2g-774 

September      4.    3.  So 

29  -SoS    . 

AT   THE    ROVAX   OBSERVATORY,    GREENWICH,    IN   THE    YeAR    1880. 


(Ivii) 


Highest 

and  Lowest  Readings  of  the  Barometer,  reduced  to  32°  Fahrenheit,  as 

extracted  from  the  Photographic 

RECOItDS— 

-continued. 

JLAXIMA. 

MINIMA. 

MAXIMA. 

MINIMA. 

Approximate  Greenwich 

Approximate  Greenwich 

Approximate  Greenwich 

Approximate  Greenwich 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

Mean  Solar  Time, 

Reading. 

1880. 

1880. 

1880. 

1880. 

d       h      m 

in. 

d      h      m 

in. 

d       II      m 

in. 

d      h      m 

in. 

September     5.  19.  10 

29-998 

November    10.    g.    0 

29  -ggS 

September     6.  16.    0 

2977+ 

November    14.10.30: 

28-986 

7. 10.    0 

29  -920 

14.  22,  25 

29  -583 

11.12.    0 

29  -365 

i5.    6.  10 

29-235 

12.    0.    0 

29  -530 

i5.  10.  i5 

29-321 

12.  1 3.    0 

29-410 

16.    2.3o 

28  -560 

1 3.    8.  5o 

29-668 

17.  16.    0 

29  -l35 

14.  15.40 

28-973 

18.  11.  3o 

28  -556 

17.    8.  10 

29-738 

20.  1 5.  55 

3o-2g5 

17.  23.  5o 

29  -4g5 

22.  ig.  25 

29  -706 

18.  II.    0 

29-614 

23.  12.  i5 

29-790 

19.    2.20 

29  -493 

24.  18.  3o 

29  -406 

28.  23.    0 

3o-32  2 

25.  10.  5o 

29  -816 

October          2.    3.  i5 

29  -660 

26.    0.  25 

29  -383 

October          2.  i3.    5 

29  -806 

29.  ii.3o 

3o  -3oo 

5.    2.    0 

29  -067 

December      i.    6.  i5 

2g  -go5 

8.    9.    0 

29-616 

December      4.  14.    0 

3o  -350 

g.    3.  20 

29  -006 

5.  17.30 

30-285 

10.  22.  lO 

3o  -1 10 

7.  10.  40 

3o  -490 

12.    2.    0 

29  -916 

9.  23.  3o 

3o  -070 

1 3.  21.  45; 

3o  -240 

10.  10.  5o 

3o  -200 

16.    4.30: 

29-885 

II.  16.    5 

2g  -886 

17.    9.    0 

29  -goo 

12.    5.25 

29  -986 

18.  i3.  40 

29-815 

i3.  i5.55 

2g  -700 

18.22.  i5 

29  -901 

14.  10.    0 

29  -85g 

20.    3.  40 

29  -38o 

i5.    5.    5 

29  -325 

21.    8.  3o 

29-725 

16.  21.  40 

2g  -584 

22.    8.20 

29  '464 

18.    5.25 

2g-3ii 

23.  23.    0 

3o  -1 16 

19.    4.    0 

29  -420 

26.  i5.  20 

2g  -i65 

19.  17.  25 

2g-24i 

26.  22.    0 

29-241 

21.    g.    0 

2g  -980 

27.  22.  20 

28-615 

22.  16.     0 

2g  -355 

3o.    g.  1 5 

3o  -000 

22.  22.  20 

29-431 

3i.  10.  20 

29-876 

23.  18.40 

28-976 

November      i.    8.3o 

3o  -i35 

25.  1 1.  5o 

29  -567 

November      2.    8. 35 

29-883 

26.  19.  45 

29  -i32 

3.  22.    0 

00  -260 

28.  10.  3o 

29  '446 

7.  i5.  5o 

29  -913 

29.    8.35 

28  -911 

8.    9.45 

3o  -265 

9.  i3.  20 

29  -765 

The  readings  in  the  a 

hove  tahle  are  accurate,  but  the  times  are 

occasionally  1 

able  to  uncertainty,  as  the 

aarometer  will 

sometimes  remain  at   its  extreme 

readinrr  without 

sensible  change  for  a  considerable  interval 

of  time.     In  si 

ch  cases  the  time  given  is 

the  middle  of 

the  stationary  period,  the  sj 

mbol  : 

deuoting  that  the 

reading  has  been  sensibly  the  same  throng 

1  a  period  of  m 

ore  than  one  hour. 

Greenwich  Magnetical  and  Meieoeological  Obsbkyations,  1880. 
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Qviii) 


Absolute  J[AxniA  Axn  Mindia  Bauometer  Readings,  axd  ^^Ionthly  Meteorological  Means, 


Absoldte  M.ixiMA  AND  ^MiNiJiA  READINGS  OF  THE  BAROMETER  for  eacli  Month  ia  the  Yeaij   li 
[Extracted  from  the  preceding  Table.] 


1880, 
MONTH. 


January . . 
Februar}'. 
]Maivh  .  . . 
April. .  . . 

May 

June  .... 

July 

August.  .. 
September 
October  . . 
November 
December 


Beadings  of  the  Barometer. 


3o 


3o 


3o 


•5o5 
•oio 
•33o 
•200 
•293 
•070 
•014 


240 
3oo 
490 


Jlinima, 


29786 
28-685 
29  "066 
29  "098 

29  'OlO 

29-411 

29  -295 
29  -031 
28  '973 
28 -615 
28  -556 
28  -91 1 


Range  of  Reading 
in  each  Month. 


0-719 
I  '625 
1  -264 
1  -107 
0-780 

0  -609 
0-719 

1  -104 
I  -349 
I  •62J 

'  744 
I  -579 


The  highest  reading  in  the  year  was  30'"-  505  on  January  7.  The  lowest  reading  in  the  year  -n-as  28'° •  556  on  November  iS. 

The  range  of  reading  in  the  year  was  i'"-949. 


AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1880. 


(lix) 


Mont 

aLT  Results  0 

f  Meteorological 

Elements 

or  the 

Yi 

:au  1880. 

iSSo, 

MoNTIt. 

Mean  Reading 

of  the 

Barometer. 

Tempekature  of  the  Aie. 
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The  greatest  recorded  pressure  of  the  \rind  on  the  square  foot  in  the  year  was  35  lbs.  +  on  March  2. 
The  greatest  recorded  daily  horizontal  movement  of  the  air              „             „    954  miles  on  >Iarch  2. 
The  least  recorded  daily  horizontal  movement  of  the  air                    „              ,,    33  miles  on  .January  29. 

The  mean  daily  pressures  for  February,  March,  April,  May,  and  September  depend  respectively  on  the  records  for  12,  26,  i.^,  30,  and  25  days  only. 
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Monthly  Mean  Reading  of  the  Baeometer  at  every  Hour  of  the  Day,  as  deduced  from  the  PnoTOGKAPHic  Records. 
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45-6 

47 '5 

52-2 

57-6 

6r5 

63-5 

607 

48-2 

42-8 

43-5 

5o'i 

3     „ 

34-3 

43-2 

45'6 

47-5 

52-1 

57-8 

6r6 

63-8 

6o-5 

47"9 

42-3 

43'2 

5o'o 

4    » 

33-8 

42-8 

44'9 

46-9 

.517 

57-4 

6i-o 

63-2 

59-9 

47-0 

41-5 

427 

49'4 

5     ,, 

33-2 

41-8 

43-9 

46 '5 

5o-q 

56'5 

6o-6 

627 

59'o 

46-4 

4ro 

42-4 

487 

6     „ 

33-0 

41-4 

427 

45'5 

49 '8 

507 

597 

6.7 

58-2 

4''7 

40-9 

420 

48-0 

7     .. 

32-6 

41-0 

41-8 

447 

48-8 

55-0 

58-q 

6o-8 

57-4 

45-1 

40-8 

4'7 

47-4 

8     „ 

32-3 

40\'i 

4'"i 

44-0 

47-3 

53-9 

57-9 

59-6 

567 

44-6 

40'5 

41-5 

467 

9     " 

3i-8 

40-2 

40*5 

43-4 

46-3 

53-1 

57-0 

58-8 

55-9 

44"  2 

40-4 

41-2 

46-1 

lO      „ 

3i-4 

40- 1 

40*3 

427 

457 

52-8 

56-6 

58-4 

55'5 

43-9 

40-4 

41-0 

45*7 

'I           7. 

3ro 

39-8 

40-2 

42-2 

45-1 

52-4 

56-2 

57-9 

55'o 

43-6 

40'3 

407 

45-4 

Means 

32-1 

40'5 

4rS 

44-3 

477 

54"3 

5S-2 

59-8 

57-2 

4.yo 

40-9 

41-8 

47-0 

Number  ") 
of  Days    J- 
emplojed.J 

3 1 

29 

3i 

00 

3i 

3o 

3i 

3i 

3o 

3 1 

3o 

3t 

iMc 

)XTIILY  M 

EAN  TeMI 

ebature 

of  the  De 

w  Point 

at  every  Hour  of  t 

le  Day,  as  deduced 

by  Glaisher's  Tables  from  the 

corresp 

Dnding  Ai 

u  and  EvAPORATio 

f  Temperatures. 

Hour, 

1880. 

Greenwich 

Yearly 

Mean  Solar 

1 

Time  (Civil 
reckoning). 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

j    August. 

September 

October. 

November 

December. 

Means. 

Q 

3 

Q 

^ 

Q 

^ 

^ 

^ 

Q 

Q 

^ 

^ 

^ 

Midnigllt 

29-1 

38-4 

38-8 

40-5 

41-8 

5o-6 

54-9 

56'4 

54'5 

427 

38-6 

39-4 

43-8 

i\  a.m. 

29-0 

38-0 

38-8 

40-4 

417 

5o'3 

54-8 

56-2 

54-5 

427 

33-3 

3q-5 

437 

2       ), 

29'5 

37-9 

38-5 

40-3 

41-6 

5o'4 

54-6 

o5'9 

54*3 

42-3 

38-1 

39-2 

43-6 

3     „ 

29-3 

38-2 

38-5 

40'6 

41-,-) 

5o-3 

54-4 

55-8 

54-2 

42-i 

38-4 

3g-5 

43-6 

4     " 

29-1 

37-8 

38-2 

40-1 

41-4 

.5o'o 

54*2 

56'o 

54-4 

42-1 

38-6 

39-3 

43-4 

5     ., 

29-0 

37-7 

38-0 

40-3 

41-6 

5o'i 

54*5 

55-8 

54-1 

42-1 

38-4 

39'6 

43-4 

6     „ 

28-8 

377 

37-6 

407 

42-3 

5o-5 

55-0 

56-1 

54-0 

42-2 

38-0 

397 

43'5 

7     " 

29-1 

37-9 

38-2 

41-1 

43-1 

5 1 -4 

55-5 

56-5 

54-4 

42-3 

38-1 

39-8 

43-9 

8     „ 

29-2 

37-6 

387 

417 

43-4 

521 

557 

57-4 

55-2 

43-0 

38-1 

39'9 

44-3 

9     •' 

29-3 

38-0 

39-8 

4'7 

43-6 

52-5 

55-5 

5j-5 

55-5 

43-8 

387 

40-4 

447 

lO      „ 

297 

38-4 

40*  I 

42-0 

44-1 

53-1 

55-8 

58-0 

55-6 

44-2 

39-3 

40-8 

45-1 

1 1     ,, 

3o-i 

39-3 

39-8 

42-2 

44-2 

527 

55'9 

58-3 

557 

447 

39-5 

4r3 

45'3 

Noon 

3ro 

397 

40-3 

42-3 

44-3 

52-8 

56-4 

58-5 

557 

+5-. 

39'9 

41-0 

45-6 

ll".  p.m. 

3l'2 

39'9 

40-1 

41-8 

44-5 

52-6 

56-2 

587 

55-8 

45-4 

397 

41-1 

45'6 

2      „ 

3i-6 

40-0 

39-8 

42*0 

44"4 

52-2 

56-0 

58-5 

56-1 

45-0 

3g'i 

41-2 

45-5 

3     „ 

3i-5 

397 

40*2 

42-2 

44-5 

52-5 

567 

587 

56-1 

44-8 

387 

41-0 

45-5 

4          !I 

3r3 

39-6 

397 

41-6 

44-3 

52-0 

55-9 

58-3 

557 

44"3 

38-3 

40'6 

45-1 

5     „ 

3o'9 

38-8 

39-4 

41-3 

44"2 

5r2 

55-8 

58-2 

55-3 

44-3 

38-2 

40-4 

44-8 

6     „ 

3o-9 

39-2 

39-1 

4C-8 

43-4 

51-4 

55'4 

57-9 

55'4 

44-1 

387 

40*0 

447 

7     » 

3o-6 

39-2 

39-2 

40-8 

43-3 

5.-4 

55-3 

58-0 

55'5 

43-9 

387 

39  "9 

44-6 

8     „ 

3o-4 

38-6 

39-1 

40-6 

427 

5i-o 

55-3 

57-5 

55-3 

43-2 

38-3 

39-8 

44-3 

9     " 

29-8 

38-6 

38-8 

407 

42-6 

5ro 

55-0 

571 

547 

43-0 

38-3 

39-4 

44' I 

lO      „ 

29'5 

38-4 

38-9 

40-2 

42-6 

5i-i 

55-0 

57-1 

54-6 

42-9 

38-4 

39-2 

44-0 

II     >. 

28-9 

38-3 

38-8 

40-2 

42*3 

5o'9 

54-9 

56-8 

54-3 

42*6 

38-5 

39-0 

43-8 

Means 

3o-o 

38-6 

39-: 

41-1 

43-1 

5i-4 

55'4 

57-3 

55-0 

43-4 

38-6 

40'0 

44'4 

O-xii) 


HlTJIIDITV,   SCXSHINE,  AXD   EaRTH  TEMPERATURE, 


Monthly  Mlvx  Degree  of  IIiMiniTr  at  every  Hour  of  the  DiT,  as  deduced  hy  Glaisiif-r's  Tables  from  the  eoiTespoiKhng  An:  and 

Evaporation  Temperatcties. 


1880. 


Hour. 
Greenwich 
Mean  Solar 
Time  (Civil 
reckoning). 


January.     February.      JIarch. 


Midnight 
i"".  a.m. 


Noou 
i''.  p.m. 


87 
90 

9« 
90 


90 
90 
88 
85 
84 
82 
82 
83 
85 
86 


Means 


92 
92 
93 

94 
93 
92 
93 

94 

93 


85 
82 
80 

79 
79 


90 
90 
90 


go 
94 
94 

94 
94 
94 
93 
93 
90 
85 
78 


67 
65 

67 
68 

72 
77 
83 

87 
89 

9« 
91 


83 


April. 

May. 

89 

85 

90 

87 

90 

87 

92 

88 

92 

88 

94 

87 

93 

85 

89 

79 

85 

72 

79 

66 

76 

63 

72 

^9 

6q 

56 

67 

55 

67 

55 

67 

55 

68 

56 

68 

5q 

7' 

61 

75 

66 

79 

72 

83 

76 

84 

80 

86 

83 

80 

72 

93 
93 

94 

95 

95 
94 
91 
88 
82 
80 
77 
73 
70 
67 
65 
65 
65 
67 
71 
76 
80 


August. 


September.'   October. 


November.  December. 


Yearly 
Sleans 


9» 
93 
94 
94 
95 

94 
92 
89 
83 

77 
74 
70 

67 
65 

64 
67 
66 


76 
82 


90 


90 

94 
95 
95 
95 
95 
93 
9« 
88 
Si 
79 
76 
7' 
69 
67 
66 
67 
70 
75 
80 
85 
88 

9« 

92 


95 
96 
97 
97 
97 
97 
96 

93 
88 
82 

77 
74 
70 

69 
70 

71 

7^ 
75 
81 

87 
90 

9' 
93 
94 


93 
94 
94 
94 
95 
95 
96 
94 
94 
92 
87 
84 
82 
81 

79 
80 
83 

87 
90 
92 
91 
92 
93 
93 


S3 


86 


90 


90 
90 
90 
9» 
91 
91 
90 
90 

90 
88 
85 
82 
80 
78 
77 
78 

79 
82 
85 
86 
86 
87 


90 
9» 
90 

9> 

9« 
9« 
91 
91 

91 
90 


85 
86 
86 
87 
87 
86 
88 
89 
88 


9' 
92 
92 
93 
93 
qo 
92 
90 
87 
84 
80 
76 
74 


7-' 


82 
85 

87 

89 
90 


86 


89 


84 


Total  AMorsT  of  Scnshixe  registered  in  each  Hour  of  the  Day  in  e.ich  iloxTH,  as  derived  from  the  Eecord.s  of  Cajipdell's 

Self-registering  iNsiEraiENT,  for  the  Year  1880. 


Registered  Duration  of  Sunshine  in  the  Hour  ending 


re  Jl^t^ed  i  *^^'^'P°'"'-      ^^^'^ 
rtgisitrea  '    mp  aeirre-       ...     , 

Duration      gate  Pcrioa     Altitude 


of  Sun- 
shine in 

each 
>Ionth. 


which  the 
Sun  wus 

al)OT«*       , 
Horizon.      at  >oou. 


of  the 
Sun 


January  . 
February 
Marcli  . 
April  . . 
May  . . . 
Jnne  . . 
July . . . 
August 
September 
October 
November 
December 


0-6 


..  0-3 
o'5  5*2 
6'6  io"4 
8'4  |io-6 
5-8      7-1 

7'9  '"H 

I 
29  I  4"9 

7-6 
0-6 


2-9 
8-4 
II-7 
I4'3 
8-2 
124 
5-8 
9-8 
3-9 
0-5 


3-4 
5-6 


1 1 

9 

II 

0 

i3 

9 

9 

0 

i3 

9 

7 

0 

II 

8 

6 

2 

5 

1 

1 
f. 

6 

0'2 

6-8 
i3"6 
11-7 
166 

9-6 
i6-2 

7-9 

II'2 

7-8 

7-7 


7-6 

8-7 
i5'o 
14-0 
18-4 
II-5 
i5"9 

9-6 
10-9 

6-9 

lO"  I 

■v6 


6-8 

8-1 

i6'4 

12'5 

17-3 

12*9 

182 
II-5 
i4'o 

7*7 
lo*g 

4"" 


9'2 
8-7 
17-5 
II-8 
17-5 

12-6 

i8-i 

11*2 

i5-3 

7"> 
IO-3 

I  -s 


AM 


im-l': 


io^'I9h7:"''~%i.i 


7-5 


7 

J7'6 

i3-9 

14-4 

2-6 

i3-i 

7-5 

7*9 

O'  .'1 


2-0 

3-2 
i5"g 
II-5 

!70 

i4"3 
12-9 

I2*0 
I2'I 

3-5 
1-8 


0'2 

i3-6 
11-7 
i5'o 

IIM 
122 

ii'9 
9-5 
I  ■  I 


4-5 

7'' 
i5"6 

8-9 
11-9 

8-3 
3-0 


3-5 


0-6 


42-3 

52-6 

141*0 

i32-5 

192 '8 

i32-5 

169*2 

1 06 '3 

ii9'3 

52-3 

54*3 

19-2 


h 

259-1 

1  288-7 

366-9 

4i4"9 

482-1 

494  "J 

496-8 

449-1 

376-9 

328-7 

264-4 

242-7 

18 
26 

37 

48 

57 

62 

60 


The  hours  are  reckoned  from  apparent  noon. 


Thi.'  total  registered  duration  of  sunsliine  during  the  year  was  12 14-3  hours  ;  the  con-esponding  aggregate  period  during 
was  above  the  horizon  was  4464-8  hours;  the  mean  proportion  for  the  year  (constant  sunshine  =1)  was  therefore 


which  the 

0-272. 


Sun 


AT  THE  Royal  Observatory,  Greenwich,  in  TriE  Year  1880. 


(Ixiii) 


(I.) — Reading  of  a  TiionuoiUL'ter  whose  bulb  is  sunk  to  tlie  depth  of  25'6  feet  (24  French  feet)  below  the  surface  of  the  soil,  at  Noon 

on  every  Dfiy  of  the  Year. 


1880. 

Days  of 

January. 

February. 

March. 

Ajiril. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

the  Month. 

<i 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

5 1  75 

5o-8o 

49-86 

48-99 

48-57 

48  -5o 

48  -80 

49-42 

5o  -43 

5 1  -40 

52  -42 

52  -52 

2 

5i  73 

5078 

49-83 

48  -95 

48-56 

48-49 

48-83 

49-^8 

30-47 

5i  -43 

52  -42 

52-47 

3 

oj  70 

5o  76 

49-80 

48-96 

48-55 

48-47 

48-83 

49-32 

30  -32 

31  -44 

32-47 

3  2  -30 

4 

5i  -67 

30  70 

4976 

48  -93 

48  -54 

48-49 

48  -85 

49-33 

5o  -54 

5 1  -46 

3  2  -46 

32  -48 

5 

5 1  '63 

5o  -67 

49-75 

48-90 

48-54 

48  -So 

48-86 

49-58 

50-57 

5 1  -53 

32  -43 

52  -48 

6 

01  -60 

50-66 

49-70 

48-87 

48  -53 

48-53 

48-88 

49  -60 

5o  -60 

5 1  -53 

52  -48 

52-48 

7 

01  "07 

50-68 

49 -68 

48-87 

48-52 

48-52 

48-89 

49-64 

5o  -62 

5i  -58 

52  -5o 

52-47 

8 

31  "34 

5o  -60 

49-64 

48-85 

48  -52 

48  -53 

48-91 

49-65 

5o  -66 

5i  -63 

52  -5i 

52-44 

9 

31   -30 

5o  -56 

49  -60 

48-84 

48-51 

48-53 

48-93 

49  -68 

5o-68 

5i  -63 

52-47 

52-44 

10 

5i  -50 

30  "53 

49 '57 

4877 

48  -5o 

48  -53 

48  -95 

49-72 

50-73 

5i  -90 

52  -5o 

52-44 

II 

5 1  -46 

5o-5o 

49-55 

48-81 

48  -5o 

48  -53 

48  -98 

49-75 

50-77 

5i  -92 

52  -52 

52  -40 

12 

5 1  -44 

5o  -46 

49-31 

48-80 

48  -5o 

48  -55 

48-97 

49-79 

50-77 

5i  -92 

32  -34 

52-39 

i3 

5 1  -40 

5o  -45 

49-48 

4877 

48  -5o 

48  -56 

49-02 

49  79 

5o-8i 

5i  -94 

52  -54 

52-37 

14 

5i  '37 

30  '40 

49 '45 

4877 

48-49 

48-57 

49-03 

49-84 

5o  -84 

5i  -96 

52-56 

52-36 

i5 

5 1  -34 

5o  -37 

49-41 

48-75 

48-49 

48  -58 

49  '03 

49-87 

50-87 

5i  -97 

32  -30 

52  -35 

16 

5 1  -32 

5o  -34 

49-38 

48-74 

48  -50 

48  -59 

49  -08 

49-90 

5o  -90 

5i  -99 

52  -53 

52  -32 

'7 

01  '27 

5o  -30 

49  -35 

4873 

48-48 

48-60 

49-10 

49-95 

5o-g5 

52  -02 

52  -52 

52  -28 

18 

5i  -24 

30-28 

49  -33 

4871 

48-48 

48  -62 

49 -u 

49-97 

5o  -96 

52 -o5 

52-49 

52  -26 

'9 

31  -20 

5o  -25 

49-31 

•4871 

48-47 

48-62 

49-14 

5o  -01 

5o  -99 

52  -o5 

52  -52 

52  -26 

20 

31  -17 

5o-23 

49-26 

48  -69 

.48  -48 

48-66 

49-16 

5o  -o3 

31  -02 

52  -02 

52  -50 

52  -23 

21 

5i  -15 

5o-i8 

49-23 

48-68 

48  -48 

48-65 

49 -'9 

5o  -07 

5i  -06 

52  -07 

52  -5i 

52  -23 

22 

5i  '13 

5o  -15 

49-21 

48-67 

48-48 

48-66 

49-19 

30  -I  I 

5i  -i3 

52  -10 

52-48 

52-23 

23 

5i  -10 

30-- 10 

49-19 

48  -66 

48-47 

48-68 

49-24 

5o  -I  2 

5i  -i5 

52  -i3 

52  -31 

52  -21 

24 

5 1  -06 

30  -07 

49-17 

48-64 

48-47 

48-69 

49-26 

5o  -16 

5i  -18 

52-16 

52  -32 

52  -20 

23 

5 1  -04 

5o  -03 

49  'iJ 

48-67 

48-48 

48-70 

49-30 

5o  - 1 8 

5i  -23 

52  -17 

52  -55 

52-14 

26 

5o-97 

5o  -00 

49 -13 

48  -62 

48-49 

48-73 

49-31 

5o-23 

5i  -25 

52  -20 

52-55 

52  -15 

27 

5o  -go 

49  "96 

49  "09 

48  -60 

48-47 

48-73 

49-33 

30  -26 

31  -3o 

52  -23 

32  -36 

02  -i3 

28 

30  '03 

49 -g3 

49-11 

48  -60 

48-47 

4875 

49-36 

So  -32 

5 1  -3o 

52  -3o 

32  -34 

02  -l3 

2q 

30-88 

49-90 

49 -og 

48-60 

48-47 

4877 

49-39 

5o  -34 

5 1  -34 

52  -33 

52  -53 

52  -12 

3o 

5o  Sq 

49-03 

48-58 

48-49 

48-78 

49-41 

5o  -37 

5i  -37 

32  -34 

32  -31 

52  -06 

3i 

5o  -84 

49-01 

48-46 

49-44 

5o  -40 

52  -38 

52  -04 

Means . 

5i  -30 

5o  -37 

49 '4' 

48-76 

48-50 

48-60 

49 -°9 

49-9' 

5o  -90 

5 1  -93 

52  -5i 

52  -3i 

The  meai 

1  of  tlie  tv, 

reive  mon 

hly  value 

)  is  5o°-3o. 

XoTc. — The  indications  of  the  thermometers  I.,  II.,  III.,  and  IV.  on  October  10  and  on  some  following  days  appear  to  have  been  influenced  in  an 

unusual  way  by  the  heavy  rains  of  October  9  and  10, 


(II.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  12-8  feet  (12  French  feet)  below  the  surface  of  the  soil,  at  Noon 

on  every  Day  of  the  Year. 


1880.                                                                              1 

Days  of 
the  Month. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August 

September. 

October. 

November. 

December. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

48-47 

46-40 

45  -lo 

45-90 

46-70 

48-49 

So  -70 

53-44 

55-44 

56  -45 

55-07 

52-16 

2 

48-36 

46-38 

45  -10 

45  -90 

4678 

48-57 

5o  -78 

53-53 

55  -Si 

56-46 

54-94 

52  -00 

3 

48-25 

46-30 

45-11 

45-98 

46-80 

48  -64 

5o-85 

53-64 

55-58 

56-38 

54-89 

5 1  -98 

4 

48-16 

46-20 

45-11 

45-98 

46-85 

4872 

So  -92 

53-78 

55-66 

56-32 

54-76 

5i  -88 

3 

48-09 

46-12 

40-14 

40-97 

46  -89 

48-82 

5i  -lo 

53-87 

55-65 

56-44 

54-64 

5i  -85 

6 

47-99 

46-09 

45  -1 5 

45-98 

46-95 

48-94 

5i  -i3 

53  -91 

55  -70 

56  -So 

54-59 

5i  -78 

7 

47-90 

46  -02 

45-18 

46  -01 

46-99 

49-00 

5i  -21 

34  -00 

55  -70 

56-39 

54  -31 

5i  -70 

8 

47 -Si 

46-91 

45-17 

46  -01 

47-07 

49-09 

5i-33 

54-02 

55  77 

56-38 

54-40 

5i  -58 

(Ixiv) 


Earth  Temperatuke, 


(II.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  i2-8  feet  (12  French  feet)  below  the  surface  of  the  soil,  at  Noon 

on  every  Day  of  the  Year — concluded. 


1880. 

Days  of 

January. 

February. 

March. 

April. 

Mav. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

the  Month 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 

4775 

45-84 

40  -20 

46  -06 

47  'lo 

49-18 

5 1  -42 

54-1 1 

55-79 

56  -37 

54  -35 

01  -57 

10 

4772 

4577 

40  -22 

46  -o- 

47-13 

49-20 

01  -02 

04  -20 

00  -92 

56  -61 

54-28 

01  -48 

II 

47-65 

45-70 

45  -23 

46-08 

47-20 

49-31 

5i  -63 

54-29 

55-94 

56  -61 

5}.  -10 

5 1  -38 

12 

47-60 

45-61 

40-27 

46-13 

47-26 

49  -3q 

5i  -73 

54-37 

00  -97 

56  -55 

54  -00 

5 1  -i-, 

l3 

47-53 

45-56 

45  '30 

46-16 

47-29 

49 '49 

5i  -82 

54-40 

56  -00 

56  -45 

53  -90 

5i  -27 

H 

47-00 

40  -oo 

45-31 

46-18 

47 '34 

49-53 

01  -92 

04-42 

56 -o3 

56  -39 

53-79 

5i  -21 

10 

47-40 

45-48 

45  '^iS 

46-19 

47-39 

49-58 

02  -00 

04-49 

56  -10 

56 -3o 

53-57 

5i  -19 

16 

+7 '4° 

45-40 

45  -40 

46  -23 

47  •4« 

49-63 

52  -10 

54  -52 

56  -20 

56-26 

53-53 

5i  -09 

17 

47-38 

45  '3>3> 

40-41 

46-24 

47-45 

49-70 

52  -18 

54  -60 

56  -28 

56  -20 

53  -40 

01  -02 

18 

47 -30 

45-33 

45-48 

46-24 

47-00 

49  79 

52  -24 

54-64 

56-28 

56-17 

53  -25 

50-96 

iq 

47-21 

45-28 

45  -53 

46-29 

47-34 

49  -83 

52  -33 

04-70 

56 -3o 

56  -06 

53-18 

5o  -93 

20 

47-'7 

45  -26 

45  -52 

46  -3o 

47-61 

49  '89 

02  -42 

5473 

56  -39 

55  -go 

53  -04 

5o  -89 

21 

47-11 

45  -20 

45 -Sq 

46  -32 

47  '6q 

49  ■9q 

52-48 

5^  -83 

56-44 

55  -90 

53  -00 

5o  -80 

22 

47-10 

45-16 

45  -61 

46-37 

47  7' 

5o  -00 

52-57 

54-87 

56  -53 

55-88 

52-84 

5o  -80 

23 

47-02 

40-10 

45-68 

46-38 

4778 

00  -12 

52  -70 

54  -90 

56  -53 

55-81 

52  -82 

5o  -73 

2  + 

46-97 

40-09 

45  -70 

46  -40 

47-86 

50-17 

5277 

54-97 

56  -53 

55  -78 

52  -78 

5o  -66 

25 

46-90 

45-08 

45-74 

46-42 

47-93 

00  -22 

52  -88 

54-99 

56  -57 

55  -70 

52  -72 

5o  -57 

26 

46-81 

45-07 

4579 

46-48 

48-0+ 

5o  -29 

52  -92 

55-10 

56-58 

55  -60 

52  -68 

5o  -50 

27 

46-77 

45  -08 

4379 

46  -50 

48  -oq 

00 -36 

53 -o3 

55-12 

56-58 

55  -60 

52-58 

50-48 

28 

46-70 

45-09 

45  -80 

46  -55 

48-15 

00-47 

53  -10 

55-25 

56-48 

00  -00 

52-48 

50-47 

29 

46  -63 

45-09 

45  -87 

46  -60 

48  -22 

5o-57 

53-19 

00  -29 

56  -49 

55-36 

52  -36 

5o  -39 

3o 

46  -58 

45-89 

46-67 

48  -32 

5o  -63 

53-26 

00  -31 

56-47 

55-23 

52  -24 

5o  -26 

3i 

46  -52 

45-91 

48  -38 

53  -36 

55  -39 

55-20 

5o-i8 

Means  . 

47-4' 

45-57 

45-44 

46-22 

47 '47 

49-59 

52  -oo 

54  -5 1 

56-11 

56 -08 

53-62 

5i  -i3 

The  meaL 

of  the  tw 

elve  niont 

ily  values 

is  5o°-43. 

(III.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  deptii  of  6-4  feet  (6  French  feet)  below  th^ 

on  every  Day  of  the  Year. 


surface  of  the  soil,  at  Noon 


1880. 

Days  of 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

the  Month. 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

44-18 

43  -08* 

43-87 

46-10 

48-46 

52  -60 

55  -60 

59-36 

60  -53 

59-34 

53-27 

49-51 

2 

44-20 

43  -o5* 

43  -90 

46  -10 

48-49 

52  -70 

55-80 

59  -39 

60-52 

59  -35 

53  -07 

viq  -46 

3 

44-29 

43  -o3* 

44-00 

46-16 

48-51 

52-75 

56 -06 

59-47 

60-67 

59-19 

52-98 

49-49 

4 

44-43 

43  -0 1  * 

44-10 

46-19 

48  -59 

52  -80 

56-26 

og  -5o 

60-78 

5g  -og 

52  -69 

49-40 

5 

44-58 

43  -00* 

44-20 

46  -20 

48-68 

52-81 

56-43 

59-45 

6079 

5g  -lo 

52 -5o 

49-40 

6 

41-67 

43  -00* 

44  -32 

46  -3o 

48-79 

52-87 

56-55 

Sq  -35 

60-88 

58 -80 

52  -29 

49  -35 

7 

44-73 

43-01* 

44-51 

46-41 

48-89 

52-88 

56-62 

59  -3o 

60  -95 

58-62 

52  -10 

49-31 

8 

44-72 

43  -02* 

44-70 

46  -5o 

48-97 

52-87 

56-72 

59  -30 

61  -og 

58-39 

5i  -86 

49-27 

9 

44-72 

43  -04* 

44-90 

46-58 

49  -00 

52-88 

5679 

59-37 

61  -II 

58-19 

5i  -65 

49-32 

10 

44-7' 

43  -06* 

45-07 

46  -60 

49  -06 

52  -91 

56-84 

59  -43 

61  -ig 

57  -00 

5i  -57 

49-34 

II 

44  -66 

43  -08* 

45-20 

46-68 

49 -n 

52  -95 

56  -91 

59-44 

61  -23 

57-45 

5 1  -49 

49-34 

12 

44-09 

43-I1* 

45-33 

46-71 

49 -'7 

62-98 

56-97 

59  -39 

61 -31 

57-50 

5i  -3g 

49-40 

i3 

44-50 

43-14* 

45-47 

46-75 

49 ''S 

53-04 

57  -06 

59-40 

61  -24 

57  "47 

5i  -28 

49-29 

'4 

44-44 

43-18* 

45-56 

46-76 

49-27 

53-12 

57-13 

59-43 

61 -23 

57-36 

5i  -22 

49-37 

i5 

44  --'S 

43-22* 

40  -64 

4677 

49-38 

53-18 

57-26 

59  -50 

61  -23 

57-19 

5i  -14 

49  '^^ 

AT  THE  Royal  Obseuvatory,  Gkeenwich,  in  the  Yeah  1880. 


(Ixv) 


(III.) — Reading  of  a  Therraometer  whose  bulb  is  sunk  to  the  deptli  of  6 "4  feet  (6  Freneh  feet)  below  the  surface  of  the  soil,  at  Noon 

on  oveiy  Day  of  the  Year — concluded. 


1880. 

Days  of 

January. 

February. 

JIarch. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

the  J[onth. 

d 

0 

0 

0 

^ 

0 

0 

0 

0 

^ 

0 

0 

0 

16 

44-23 

43-27* 

40-78 

46-84 

49  -52 

53 -3o 

67-40 

69-67 

61  -20 

67  -10 

5i  -19 

49-29 

17 

44-16 

43  -32* 

45-83 

46  -90 

4972 

53  -43. 

57-49 

69-70 

61  -04 

56  -92 

5i  -20 

49-26 

18 

44-01 

43  -37» 

46-90 

46-92 

49  "97 

53-58 

07-63 

59-77 

60-77 

66-78 

5.  -17 

49-2  1 

iq 

43-93 

43  -42* 

45 '94 

47 -03 

5o  -20 

53-62 

57-78 

69-88 

60  -60 

56  -55 

5i  -18 

49-18 

20 

43-88 

43-47* 

45-95 

47-12 

5o  -5o 

53-70 

07-94 

69  -90 

60-59 

56 -3o 

00  -gg 

49-10 

21 

43-78 

43  -52* 

45-99 

47-28 

5o  -69 

53-89 

58  -09 

60  -o3 

60  So 

66  -20 

5o-85 

48-88 

22 

43-68 

43  -57* 

46  -00 

47-46 

5o-79 

54-0 1 

58-19 

60  -06 

6o-i8 

56  -oo 

5o  -63 

48-75 

23 

43  -60* 

43  -62* 

46-04 

47-64 

00  -96 

64-28 

68  -40 

60  -og 

59-92 

55-77 

5o  -49 

48-49 

2  + 

43-52* 

43-67* 

46  -09 

47-82 

5i  -15 

54-48 

58 -5o 

60-17 

59-72 

55  -3o 

5o  -26 

48-31 

25 

43  -44* 

43-72 

46-07 

47-98 

5 1  -35 

54  -65 

58-66 

60  -24 

5g  -62 

55  -02 

5o  -oo 

48  -21 

26 

43  -38* 

43-80 

46  -o3 

48  "og 

5i  -56 

5479 

58-70 

60-33 

59  -65 

54-75 

49  'So 

48  -i8 

27 

43  -32* 

43-80 

45-98 

48-22 

5 1  -65 

54-97 

58-84 

60  -3o 

69  -So 

54-12 

49-62 

48-18 

28 

43  -26» 

43-80 

46  -00 

48-32 

5i  -82 

55  -14 

58-91 

60 -39 

69-37 

53-82 

49-55 

48-08 

2q 

43  -20* 

43-81 

46  -03 

48-41 

52  -o5 

55 -30 

69-00 

60  -40 

59-37 

53-27 

49-65 

47-89 

3o 

43-15* 

46-07 

48-43 

52  -3 1 

65  -44 

69  -09 

60 -38 

69-38 

53-27 

4g  -oo 

47-70 

01 

43-12* 

46  -09 

52  -45 

69-26 

60  -45 

53-35 

47-60 

Meiyis. 

44-05 

40  -32 

45-37 

47 '04 

5o  -oi 

53  -60 

57-51 

0977 

60-53 

56  -73 

61  -22 

48-93 

The  mea 

n  of  the  t 

velve  men 

thly  value 

s  is  5i°'5i 

The  symbol  *  indicates  that  the  reading  was  estimated  in  consequence  of  the  fluid  having  gone  out  of  range  of  the  scale. 


(IV.) — Reading  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  3*2  feet  (3  French  feet)  below  the  surface  of  the  soil,  at  Nooil 

on  every  Day  of  the  Year. 


I8S0. 

Days  of 

January. 

February. 

JIarch. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

the  Mouth. 

d 

0 

0 

0 

0 

0 

0 

0 

0  ■ 

0 

0 

0 

0 

I 

40  -3o 

36  -go* 

42-12 

44-90 

48  -3i 

55-11 

60  -40 

62-38 

63-70 

6g-72 

48  -60 

46  -00 

2 

41  -10 

36  -85* 

42-48 

44-83 

48-59 

64-71 

60  -70 

62  -I  I 

63-76 

69  -5o 

48-34 

46  '03 

3 

4>-74 

36  -85* 

42  -61 

44-93 

48  -89 

64  -00 

60  -5o 

61  -86 

64-08 

69  -10 

47-97 

46-03 

4 

41  -88 

36 -go 

43  -o3 

40-22 

49-22 

04-41 

60-26 

6 1  -65 

64-48 

58-28 

47-48 

45-67 

b 

41-78 

36 -go 

43-47 

45-83 

49-30 

54-30 

60  -12 

61  -78 

64-70 

67  -62 

47-11 

45-82 

6 

41  -62 

36  •g5 

44-00 

46-82 

49  -29 

54  -09 

og  ■g6 

62  -00 

65  -02 

07  -oo 

46-77 

46  -00 

7 

41-36 

37-28 

44-61 

45  -80 

49 -2° 

64-09 

59-99 

62  -14 

65  -04 

66-79 

46-77 

46  -26 

8 

41  -i3 

38 -06 

44-70 

40-70 

49-18 

54-12 

5g-g5 

61  -g6 

64-74 

56-71 

47-00 

46  -5o 

Q 

40  -93 

38-78 

44-81 

43  -73 

49-22 

64-19 

59-72 

61  -71 

64  -21 

56  -60 

47-24 

46-76 

10 

40-69 

3g  -io 

44-87 

45  -80 

49  -'2 

04-14 

09-76 

61  -77 

64-03 

55  -oo 

46-99 

46-86 

I  I 

40-47 

3g-40 

46-01 

43-68 

49-11 

64 -16 

59-91 

6.-77 

63-81 

55  -72 

46 -g8 

46-88 

12 

40  -40 

39  -40 

46  -02 

40-09 

49-27 

64-49 

60-12 

62  -03 

63-92 

55-70 

47-11 

46-72 

i3 

40-12 

39-42 

46-14 

40  -60 

49-70 

04-79 

60  -40 

62  -34 

63-46 

55-43 

47  -55 

46-61 

14 

3g  -go 

^9-49 

46  -3o 

45-78 

60 -23 

55-20 

60-68 

62-74 

62  -97 

55-19 

48-12 

46  -6 1 

10 

3g  -63 

39  -60 

46  -40 

46  -o5 

5 1  -5o 

65  -5o 

60  -g3 

62  -go 

62  -ig 

64-97 

48-58 

46  -5g 

16 

39  -43 

3g-83 

46  -26 

46-12 

5i  -88 

55  -60 

61  -23 

62 -g4 

61  -65 

54-49 

48-88 

46  •3g 

•7 

^9  '^9 

40  -32 

45-09 

46  -22 

52-38 

55-43 

61  -40 

63  -oo 

61  -33 

54 -2g 

48-71 

46  -40 

18 

39-41 

40  -89 

46  -01 

46  -00 

52  -76 

55  -36 

61  -69 

63  -oo 

60  -g6 

54  -22 

48-29 

43-99 

19 

39-18 

41-29 

44  91 

46  -96 

52  -qo 

oo  -go 

61  -gg 

63-11 

60  -60 

64-10 

47-35 

46  -66 

20 

38  -gi 

41  -88 

44-89 

47-57 

02  -90 

56  -60 

62  -2g 

63-11 

60  -o3 

53-72 

46-7? 

45-38 

The  symbol  *  indicates  that  the  reading  was  estimated  in  consequence  of  the  fluid  having  gone  out  of  range  of  the  scale. 

Gkeentvich  AIagnetical  and  Meteorological  Observations,  1880. 


(Ixvi) 


Earth  Temperature, 


(IV.) — Reading  of  a  Theiraometer  whose  bulb  is  sunk  to  tlic  depth  of  3"  2  feet  (3  French  feet)  below  th&  surfaco  of  the  soil, 

at  Noon  on  every  Day  of  the  Year — coiicliidid. 


iS8o. 

Days  of 

the  Month. 

.Taiiiiiiiy. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

d 

0 

0 

0 

0 

0 

0 

" 

° 

0 

° 

0 

0 

21 

38 -60 

42 

•38 

45  -oo 

48 -24 

53-08 

07-21 

62-44 

63-36 

59-40 

52  -98 

46  -2  1 

44  79 

22 

38 -30 

42 

•oq 

44-92 

48-49 

53-34 

57-59 

62-49 

63-49 

59-19 

5i  -98 

43-46 

44-38 

23 

38 -lo 

42 

■40 

44  72 

48-68 

53-74 

58 -o3 

62  -59 

63 -60 

5q  -10 

5i  -26 

44-90 

43  -86 

2  + 

37  •q2 

42 

-08 

44  "-'0 

48-74 

53-80 

58 -01 

62  -56 

63  -52 

59  -42 

5o-88 

44 '2  7 

44  •4-5 

25 

37-84 

4> 

•81 

44  '^''° 

48-81 

53  -qS 

58-18 

62-77 

63-17 

09-70 

5o  -40 

44-64 

44  -83 

20 

37  Sq 

4' 

-5q 

44-43 

48  -90 

54-44 

58-31 

62  -71 

63  -04 

5q  -82 

5o  -00 

45  -32 

44-50 

27 

37-52 

4' 

•60 

44-60 

48-81 

55  -00 

58-46 

62  -89 

62  -92 

60  -00 

49-11 

45-84 

43  -qo 

28 

37  -38 

4' 

•5q 

44-70 

48-49 

55  -70 

58  -50 

62-83 

63-18 

60  -i3 

49 -3o 

46-10 

43  •.J2 

2Q 

37  -22 

4' 

-80 

44  7'^ 

48-27 

55-79 

59  -06 

62  -97 

63-36 

60 -i3 

49-58 

46-12 

43-91 

3o 

37-07 

44-68 

48-18 

55-66 

59-75 

63  -oo 

63-60 

60  -00 

49 '44 

46-12 

44  ••^•^ 

3l 

37  -CO 

4472 

55  -30 

62-80 

63-71 

49  -o3 

44-31 

Means . 

39  -48 

39 

79 

44-48 

46-74 

5i  -70 

55  -99 

61  -36 

62  -69 

62  -o5 

.54-15 

46  -92 

40  -54 

The  mea 

I  of  the  twelve  monthly  value; 

is  5o°-9i. 

(V.) — Reading;  of  a  Thermometer  whose  bulb  is  sunk  to  the  depth  of  1  inch  below  the  surface  of  the  soil,  at  Noon  on  every  Day 

of  the  Year. 


1S80. 

Days  of 

J.mnary. 

February. 

iNIaroh. 

April. 

Jtav. 

June. 

July. 

August. 

.September. 

October. 

November. 

December. 

the  Month. 

J 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

46  -o 

32  -8 

45  -o 

45  -0 

48-2 

55  -2 

66-2 

60 -2 

65-8 

56  -q 

42  -0 

45-1 

2 

40-7 

?,7  ■:, 

44  ■• 

44-3 

5o  -o 

55  -2 

62-2 

60-8 

67-6 

58-0 

38-6 

42  -0 

0 

41  •;) 

3,3-2 

46-2 

48  -3 

5o  -0 

55  "4 

61  -5 

60  -2 

68 -o 

01  -0 

41  -0 

42-1 

4 

40-4 

33-2 

46  -0 

JO  -0 

00  -0 

•53-2 

60  -0 

64-0 

70  -0 

49-8 

40  -0 

44 -6 

0 

39  -0 

3j  '2 

49  '0 

47 -o 

49-0 

52  -9 

60  -o 

65  -0 

69  -3 

00  "1 

09-0 

40-2 

6 

37  -8 

38-6 

48-0 

40  'O 

48-3 

55  -2 

62  -2 

60  -3 

67  -0 

54  -0 

41  -9 

46-. 

7 

37  -6 

41-8 

48  -0 

40  -o 

49  "o 

,)j  -0 

61  -3 

62-5 

65  -0 

55  -o 

44-8 

46-8 

8 

36-9 

41-5 

43-7 

45-7 

49-3 

,)o  -0 

60  -q 

60  -5 

63  -0 

54  -o 

45-6 

47 -o 

9 

35  -3 

40-7 

40-9 

45-2 

48-9 

03  -0 

60  -5 

61  -0 

63-2 

53  -4 

38-8 

47-0 

10 

36  -4 

40  -0 

46-6 

44-0 

48-5 

54  -o 

61  -1 

62  -8 

65-6 

5o  -3 

43-8 

47-6 

1 1 

37-1 

38  -6 

4,')  -o 

43-7 

5o  -o 

56  -3 

62  -3 

65-2 

66-0 

52  -5 

45-7 

44-2 

12 

35  -7 

39  -7 

40  -s 

44-8 

02  -0 

07-0 

63  -3 

65-3 

61  -1 

01  -0 

48-2 

44-3 

i3 

34-4 

38-7 

46-6 

47"' 

04  -o 

58  -7 

64  -0 

65-2 

61-7 

5i  -2 

5o  -2 

46-2 

'4 

34  '0 

59 '9 

40  -2 

47-3 

56-1 

60  -3 

64-6 

65  -0 

58-1 

5o  -9 

52  -o 

45-3 

l5 

34-9 

40-8 

44-9 

46-. 

59-0 

07-2 

65  -0 

60  -0 

57  -3 

47  7 

47  '0 

4a  -0 

16 

35  -q 

43  -0 

43-1 

47 -o 

,-,6  -2 

57  -o 

65-1 

63-8 

58  -0 

5o'i 

47-3 

45  -2 

17 

36-3 

43  -3 

44-0 

48-5 

04  -8 

58  -4 

64-7 

65 -0 

09  -3 

01  -1 

44 '0 

41  -2 

18 

33-2 

43-9 

43-2 

49  "o 

54  -3 

60  -0 

66-0 

65 -o 

57  -3 

01  -1 

38-2 

40-4 

19 

32  -q 

46  -o 

44 '4 

53  -0 

52-6 

61  -2 

65  -4 

65  -0 

54-0 

49  7 

41  -0 

40-8 

20 

30-9 

46-3 

41  -8 

53  -2 

57-9 

62  -5 

65  -6 

65  -3 

53-7 

43-7 

38 -0 

38  -4 

21 

3i  -3 

40-1 

43  -3 

5i  -4 

58  -6 

62  -0 

60 -0 

66-1 

55  -o 

42  -0 

37-2 

38-7 

22 

32-3 

41  -3 

42  -0 

5i  -2 

58-6 

61  -7 

63  -2 

66 -o 

58  -I 

44-3 

35  -o 

39  -0 

23 

34  -0 

40  -0 

41-8 

5o  -0 

57  -o 

61  -q 

63  -2 

63-0 

60  -0 

45  -o 

36  -1 

44-8 

24 

33-4 

40  -0 

41  -9 

01  -o 

58 -0 

60  -q 

65  -4 

64  -0 

60-1 

42  -6 

43-6 

45  -o 

25 

33  -0 

Si  -I 

44-1 

00  -4 

09  -2 

61  -8 

65-1 

63  -2 

60-0 

43-2 

47-3 

39  -o 

AT  THE  Royal  Observatory,  Greenwich,  in  the  Year  1880. 


(Ixvii) 


( V.)— Kciiiliiij;;  (il'a  'riirrmomotci-  wliosi.  bulli  is  sunk  to  tho  drpth  of  i  inch  Ijolow  llui  surfaco  of  the  .soil,  at  Noon  on  ovory  I)n 

111'  the  Year — toticluilcd. 


1880. 

Days  of 
tho  Month. 

January. 

February. 

Marcli. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

Decembur. 

d 
26 

27 
28 
29 
3o 
3i 

01  "3 

3o  -7 
3o-8 
3o  '6 
34  'O 
33-2 

42  -o 
40  "3 

44 'o 

43  -0 

45-8 
43  -o 
42  -o 
42-8 
40-0 
46-8 

48-0 
46-4 

47-2 
47-8 
48-2 

63-3 
64-0 
58-2 
56-8 
56-8 
55-6 

60  "9 

61  -2 

63-2 
65-1 
66 -o 

65-0 
65  -o 
65-1 
65-2 
6,7 
60  -o 

65 -o 

64  '5 
66-0 
66-4 
66-2 

65  '4 

60  '9 

61  -3 
59  -2 
58-5 
57-8 

44-1 
46  -0 
49 '2 

44 'o 
41  -o 
41  -9 

48-6 
46  -o 

44  "o 
45-2 
43  -3 

37-1 
40-8 

45  "O 

46  -1 
41  "9 
37  -6 

Mean.-;. 

35-4 

40  "3 

44-8 

47  7 

54-3 

58  7 

63-5 

64-, 

6. -4 

49-1 

43-1 

43  '2 

The  meai 

1  of  the  twolvo  monthly  values 

is  5o'''47. 

their  sea 

lies,  at  Ac 

on  on  every  Day  of 

tho  Year. 

1880. 

Days  of 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

the  Month 

d 

0 

0 

0 

° 

0 

0 

0 

0 

0 

0 

0 

0 

I 

02-4 

347 

5o  "2 

49*2 

55-3 

57-2 

70-9 

60  -o 

75-5 

57  -3 

42-3 

47  "5 

2 

49-^ 

40-4 

5o-3 

46-0 

58-8 

57-8 

65  '4 

61  '9 

78-4 

61  -6 

43-6 

39-8 

3 

43 '9 

427 

5 1  -6 

58-8 

547 

56-5 

64-1 

65-9 

78-8 

5 1  -o 

45-4 

467 

4 

42  -o 

o?i  "3 

5 1  '6 

54-6 

52  -5 

53-8 

61  -3 

73-4 

84-6 

46-8 

44 '6 

48-9 

0 

41  -4 

37  '6 

58 -o 

5o  'o 

47-1 

56  -2 

66-8 

74-6 

70-9 

65-3 

37-9 

49 '0 

6 

35-3 

44-8 

5o  "6 

44  7 

49  7 

58-8 

66-5 

70-4 

72-8 

52  "0 

47-3 

5o-6 

7 

36-6 

47-2 

027 

53-2 

5i7 

61  -5 

63-5 

65 -o 

68-9 

60  -o 

5o  •! 

bo  -o 

8 

36-3 

43  "O 

46  -o 

52  "O 

55  -o 

37  "9 

67-8 

62  "O 

6j  -o 

55-1 

47-3 

487 

9 

32  'O 

46  -o 

53 -o 

46  -0 

53 -o 

57-8 

66-5 

66-5 

65  -o 

58 -o 

40  -I 

49  '9 

10 

37-3 

42  -o 

537 

44-2 

00  -0 

61  -8 

67-3 

73-9 

76-2 

04-2 

48-3 

54-6 

1 1 

35  '5 

41   -2 

52-0 

44  "o 

55-8 

61  -0 

69-3 

76  -3 

71-3 

54-6 

01  -3 

40  -o 

12 

36-2 

46  -o 

5o-3 

5o-o 

59  -2 

63-3 

71  -0 

72-8 

65-3 

5 1  -8 

53-6 

48-1 

i3 

3i  '9 

40-4 

54-1 

55-8 

60  'O 

67-1 

71  -I 

70-6 

62  -5 

53  7 

56-5 

5i  "4 

'4 

3o-i 

43-1 

46-0 

48-2 

68-9 

68 -o 

72  -o 

67-8 

57-9 

5o  -8 

55  '2 

43  -2 

10 

a  "9 

44  •• 

43  "9 

47-3 

727 

56-6 

71  -o 

67-3 

56-8 

48  -o 

437 

5o  "9 

16 

37  -8 

47-2 

43  '3 

54-9 

63-0 

59-6 

72-8 

65  -2 

5g  -6 

52  -4 

49  -o 

47  'o 

>7 

35-8 

45-6 

48-3 

59  "9 

58-9 

63-0 

68-9 

70-4 

63-8 

53 -o 

43-1 

38-5 

18 

3i  -2 

49-2 

5o-3 

59  -o 

58-3 

71-8 

71-6 

68 -o 

55-8 

55  -0 

34  '5 

38-6 

19 

00  •! 

00  "O 

5l-2 

65-6 

55-5 

66-9 

70  -6 

70-6 

5i  -I 

48  -o 

39-8 

41  'O 

20 

26  -2 

5i  -8 

38-2 

57-8 

68-2 

67-5 

72-5 

67  -o 

57-2 

35  -5 

38-4 

37-9 

21 

28-4 

5o-3 

49  -3 

58-6 

70-6 

69  -I 

71-3 

72-9 

57-6 

43  -2 

377 

38-3 

22 

32 -o 

40-2 

42-2 

56-9 

6. -4 

61  -9 

70-9 

68-4 

677 

40  'O 

3i  7 

45  -5 

23 

36 -o 

39  •! 

43-3 

56-0 

607 

70-5 

74-2 

63 -o 

64-1 

44  "6 

38-0 

5i  -5 

24 

33-2 

38-9 

5i  -4 

07-4 

63-2 

68 -o 

70-9 

687 

63-8 

44  "6 

48-0 

48-2 

25 

3i  -8 

42-9 

56-6 

04-2 

69-4 

70  -o 

73-8 

64-6 

66-3 

45  -6 

34-0 

36-5 

26 

3o  "0 

47-8 

57  -3 

46-9 

81  -2 

64  -2 

68-2 

69-9 

68-5 

43  'O 

55-3 

367 

27 

267 

45  '2 

42-1 

47-2 

67-8 

69-9 

71  -2 

66-6 

70  'O 

02  •! 

5i  -6 

46-8 

28 

27-3 

5i  -1 

41  -2 

48-5 

62-5 

707 

66-2 

75-7 

60 -3 

5i  -0 

5 1  -o 

52-1 

29 

27-3 

5o  'o 

49-3 

52  -3 

60  "4 

74-6 

69  '5 

74  "o 

60  '0 

41  -I 

48-8 

49  '9 

3o 

48  -o 

54-8 

54  -o 

65  •! 

74-3 

64-6 

70-8 

60  'O 

39-8 

44  'o 

40  "3 

3i 

37-5 

54-9 

53  "o 

63 -o 

72-1 

47-3 

35  -0 

Means  . 

35-3 

44-2 

49  7 

52  -5 

60  •! 

63-9 

68-9 

68-9 

66-1 

5o  '4 

457 

45-3 

The  mean 

of  the  tw 

elve  monthly  values 

is  54°"  25. 

T  2 


(Ixviii") 


Changes  of  the  Dipfxtion  of  the  Wind, 


AcsTKACT  of  the  Chaxgks  of  the  Diuectiox  of  the  AVixd,  as  derived  from  the  Records  of  OsLtii's  Axemosieteh. 

Direction  of  the 

Times 

Monthly  Excess 

Direction  of  the 

Times                     Monthly 

Exces- 

Wind. 

Apparent 

of  Shifts 

Amount 

of  Motion. 

Wind. 

ofShitls      Amount       ""'« 

ion. 

iSSo, 

At             ^j 
beginning    ^^^^^ 

of  the 

of 

1880, 

At 

npi.aieui 

of  the 

of 

1 

Month. 

Motion. 

Recording 

Motion. 

Direct. 

Retro- 

Mouth. 

beginning 

At       1  Motion, 
end  of 

Recording 

Motion. 

Direct. 

Retro- 

Month.     ^J-*- 

Pencil. 

grade. 

of 
Month. 

Month,   i 

Pencil. 

grade. 

o 

d      h      jn 

0 

0 

0 

d      h      m 

0 

0 

c 

Jamiary  .  .   W.8.W.' 

S.S.W. 

—  45 

6.    8.3o 

-  36o 

Jlay — coiit. 

29.  22.     0 

+  1080 

6.  22.    0 

+   36o 

3o.    0.  3o 

+  36o 

7.    2.  5o 

-  36o 

3o.  22.    0 

—  360 

7.  22.    0 

+  360 

3i.    2.    0  +  360 

10.22.    0 

+  36o 

3i5 

i 

18.    8.20 

+  36o 

June 

N.N.E. 

S.W. 

-'57| 

ID.    0.  10  —  36o 

27.    9.40 

+  36o 

10.    3.    0  —  36o 

:2g.    9.  l5 
3i.    0.  3o 

—  36o 

-  36o 

10.    8. 40  —  36o 
12.    9.  55J+  36o 

l-Y'liniary  . 

s.s.w. 

s.w. 

+     22h 

i3.  21.  10 

22.    7.40 
22.  22.    0 

—  360 
+   36o 

—  060 

337i 

19.    8.40 
19.  22.    0 
21.22.    0 
22.    8.  i5 

-  36o 
+  36o 

+  36o 
+  36o 

202^ 

March  .  .  . 

S.AV. 

N.W. 

+  400 

7.  10.45 

-  36o 

23.    2.  5o 

25.  8. 40 

26.  1.45 

+  36o 
—  36o 

9.    2.    0 

+  36o 

+  36o 

11.    2.45 

—  36o 

n.22.    0 

—  36o 

12.21.    0 

+  36o 

July 

S.W. 

S.s.w. 

-    22i 

5.    2.  00 

+  36o 

14.    0.  10 

+  36o' 

i3.  22.    oj+  36o 

14.  22.    0 

—  36o 

17.    0.  20  |—  36o 

17.    0.  10 
20.    8.  45 

-  36o 
+  360 

400 

17.  10.    0 
20.    3.    0 

+   36o 
-  36o 

697* 

22.    0.  10 

+  360 

20.  22.    0 

+  36o 

22.    8.45 

—  36ol 

22.    8.  40 

-  36o 

24.    0.  10 

—  36o; 

28.    2.55 

+   36o 

27.    i.5o 

-  36o 

28.    0.  3o 

+  720 

August . .  . 

S.S.W. 

U'.S.W. 

+    45 

0.  22.    0 

+  36o 

29.    9.60 

+  36o 

1.    0.  i5 

8.    8.  3o 

-  36o 

-  36o 

April  .... 

N.W. 

E.N.E. 

-H7i 

5.    2.    0 

7.    8.45 

7.  21.  10 

12.    8.  5o 

10.22.    0 

+  36o 
+  36o 
-  36o 
+  36o 
+  36o 

474 

16.    3.    0 
20.  21.  20 
26.  21.  10 
3o.    3.    0 

-  36o 

-  36o 
+  36o 

-  36o 

io35 

16.  22.    0 

+  36o 

September 

w.s.w. 

E.N.E. 

—  180 

4.22.    0 

+  36o 

21.    8.45 

-  36o 

5.  22.    0 

-  36o 

29.  10.    0 

-  36o 

6.    9.    0 

-  36o 

1 

11.    i.5o 

+  36o 

May 

E.N.E. 

N.N.E. 

-  4^ 

6.    9.    0 
6.  22.    0 
8.  22.    0 
i3.    9.  10 
14.    8.45 
i5.    0.  20 

+  36o 

-  36o 

-  36o 
+   36o 

-  36o 
+  36o 

14.  21.  20 
i5.  22.    0 
21.22.    0 

24.  21.    0 

25.  22.    0 

-  36o 

-  36o 
+  36o 
+   36o 

-  36o 

540 

18.22.    0 

+  36o 

October  .  . 

E.N.E. 

W.S.W. 

+  180 

4.21.    0 

+   36c 

20.    9.  10 

+  36o 

2835 

5.    0.    0 

+  36o 

20.  21.  1 5 

+  36o 

1 5.    0.    0 

—  36o 

900 

21.21.  10 

+  36o 

18.    0.    0 

+  36o 

25.  21.  10 

-  36o 

26.    3.    0 

-  36o 

28.    0.  1 5 

+  36o 

27.    8.45 

+  36o 

The  sign  +  implies  that  the  change  in  tlie  direction  of  tlic  wind  has  taken  place  in  the  order  N.,  E.,  S.,  W.,  N.,  fee,  or  in  ilirert  motion  ;  the  sign  -  impl 

es 

that  the  change  has  taken  place  in  the  order  N.,  W.,  S.,  K.,  N.,  &e.,  or  in  rctrdi/rade  motion. 

The  times  of  shifts  of  the  recording  pencil,  as  given  ahove.  refer  to  the  shifts  made  by   band,  when,  by  the  turning  of  the  vane,  the  trace  tends  to  trarel 

or 

has  travelled  out  of  range. 

AT  THE  Royal  Ob.skkvatory,  Gueexwich,  in  the  Yeai;  ISSO. 


(Ixix) 


Abstuact  of  tlie  Ciiax(;i;s  of  the  Direction  of  tlio  Wind,  as  ilorivod  fiom  the  Records  of  Osler's  Aneicometer — concluded. 


iS8o, 
Month. 


Direction  of  the 
Wind. 


At 
besinnin; 


At 
end  of 
Month. 


Apparent 
Motion. 


Times 
of  Shifts 

of  the 
Recording 

Pencil. 


Amount 

of 
Motion. 


Monthly  Exces: 
of  Motion. 


Retro- 
grade. 


iS8o, 
Month. 


Direction  of  the 
Wind. 


At 
beginning 


At 
end  of 
Month. 


Apparent 
Xfotion. 


Times 
of  Shifts 

of  the 
Recording 

I'encil. 


Amount 

of 
Motion. 


Monthly  E.\cess 
of  Motion, 


Retro- 
grade. 


November 


December 


w.s.w. 

s.s.w. 

-  45 

s.s.w. 

.w.s.w. 

+  45 

3. 

2.  45 

-  36o 

0. 

8.45 

4-  36o 

5. 

8.45 

4-  36o 

8. 

0.  0 

-  36o 

2. 

21.  10 

4-  36o 

3. 

0.  0 

4-  36o 

5. 

0.  0 

4-  36o 

Dec. — cont 


45 


d 

h 

m 

0 

'7- 

21. 

10 

4- 

360 

20. 

0. 

0 

— 

36o 

27. 

8. 

3o 

4- 

36o 

27- 

21. 

1 5 

4- 

36o 

2q. 

0. 

0 

— 

36o 

29. 

9- 

3o 

4- 

720 

29. 

21. 

0 

4- 

720 

2925 


The  sign  +  implies  that  the  change  in  the  direction  of  the  wind  has  taken  place  in  the  order  N-,  E.,  S-,  W.,  N.,  &c.,  or  in  dircrt   motion  ;  the  sign  —  implies 

that  the  change  has  taken  place  in  the  order  N.,  W.,  S.,  E.,  N.,  &c.,  or  in  retrograde  motion. 
The  times  of  shifts  of  the  recording  pencil,  as  given  above,  refer  to  the  shifts  made  by  hand,  when,  by  the  turning  of  the  vane,  the   trace  tends  to  travel  or 

has  travelled  out  of  range. 


The  whole  excess  of  direct  motion  for  the  year  was  6840°. 


The  revolution-counter  which  is  attached  to  the  vertical  spindle  of  the  vaue,  whose  readings  increase  with  change  of  direction  of 
the  wind  in  direct  motion,  and  decrease  with  change  of  direction  in  retrograde  motion,  gave  the  following  readings  : 

On  1879,  December  3i''.  12''       ..  ..  ..  ..  ..  ..  ..  ..  ..      i6"2 

On  1880,  December  31''.  12''        ..  ..  ..  ..  ..  33-1 

Implying  an  excess  of  direct  motion,  during  the  year,  of  189  revolutions,  or  6804°. 


(Ixx) 


Horizontal  Movement  of  the  Air,  and  Electrical  Potential  of  the  Atmosphere, 


Mean  Houkly  Measures  of  the  Horizontal 

Movement  of  the  Am  in  each  Month,  and  Greatest 

md  Least  Houuli 

Measbres 

,  as  deriv 

ed  from  the  Records  of  Roiunson's  Anemometer. 

1880. 

Hour  ending 

Jlean  for 
the  Year. 

January. 

February. 

March. 

April. 

May. 

June.            July. 

August. 

September.    October. 

November. 

December. 

b 

Miles. 

Miles. 

Miles. 

Miles. 

Miles. 

Miles.          Miles. 

Miles. 

Miles. 

.Miles. 

Miles. 

Miles. 

Miles. 

I  a.m. 

8-1 

14-1 

II  7 

II  -3 

87 

9-' 

9-0 

9-0 

7-» 

II  7 

•4-4 

.4-8 

10-8 

2  a.m. 

7*9 

13-7 

12-3 

11  -8 

8-5 

9-3 

9-0 

8-5 

7-2 

10  M 

14-3 

14-5 

10  •& 

3  a.m. 

7-8 

14-2 

u  '9 

11  7 

8-1 

8-0 

8-5 

9-0 

6-4 

10  '5 

i3  "9 

14-8 

10  "4 

4  a.m. 

7-9 

14-3 

II  -5 

II  -5 

87 

7-8 

8  7 

9-2 

6-5 

9 '4 

1 3 -4 

14-6 

10*3 

5  a.m. 

7  7 

14-2 

II  -8 

II  -6 

9-2 

8-1 

7 '9 

9-1 

6-5 

9-1 

1 3  "3 

14-3 

10  '2 

6  a.m. 

7-2 

14-0 

1 1  '3 

10-9 

9-3 

7-9 

8-1 

8-8 

67 

9-3 

14-2 

13-,-. 

10  •! 

7  a.m. 

7-0 

i3*6 

II  -4 

1 1 -9 

10  'O 

87 

8-6 

9-1 

7-5 

9  "3 

.3-9 

1 3  "o 

10  -3 

8  a.m. 

7'« 

13-7 

II  -8 

i3-4 

II  -5 

9-1 

9 '9 

9  7 

8-1 

9 '2 

i3-8 

12  -9 

10 -8 

g  a.m. 

7-6 

12  -9 

12-8 

157 

12-8 

10  "5 

10-9 

10  •! 

87 

lO-O 

i3-9 

l3*3 

II  -6 

lo  a.m. 

7  "3     '     i3-5 

H7 

i6-8 

14-0 

II  -3 

II  -6 

10 -6 

9-6 

10  '6 

i3-8 

14-1 

12  -3 

11  a.m. 

6-8 

1 3  '4 

i5-2 

i6-i 

14-1 

II  -3 

II  -4 

9-8 

10  -2 

1  I  M 

i5-i 

i5-6 

12  '5 

Noon. 

7-2 

14  '3 

i5-8 

17-0 

14-3 

12  -5 

12-9 

IO-4 

I  1   '0 

12-6 

i5-2 

16 -6 

1 3  '3 

I  p.m. 

8-1 

i5-3 

16  '9 

177 

i5-4 

1 3  '5 

14-2 

11  -I 

10  '8 

11  -8 

16  -2 

1 5 -6 

i3  '9 

2  p.m. 

7-8 

16  -o 

16  '0 

177 

157 

i3  '6 

14-1 

II  -2 

107 

i3  "3 

'7-4 

i6-i 

14-1 

3  p.m. 

8'o 

16  'O 

i6-i 

177 

i5  -2 

12-6 

14-0 

107 

10-3 

1 3  -o 

16 -2 

157 

i3-8 

4  p.m. 

7-8 

i5-6 

16  "O 

16 -2 

i5  -5 

i3-8 

137 

10  '6 

10  '3 

137 

i5-5 

'4  "9 

i3  -6 

5  p.m. 

7-« 

1+7 

14-8 

i5  '6 

14-3 

i3-3 

.37 

10  "9 

9-8 

12  -J 

14-5 

14-9 

i3  "0 

6  p.m. 

6-8 

14-2 

14-0 

i5-4 

i3-5 

12-6         12-9 

II  '2 

8-4 

127 

10  '3 

.4-6 

12  -6 

7  p.m. 

7-5 

•37 

i3-8 

14-0 

12  -8 

1 1  -9          11-4 

IO'2 

7  '■ 

11-6 

i5-5 

i3-8 

11  -9 

8  p.m. 

7-8 

14-5 

1 3 '5 

12 '9 

n  -6 

,     1 

10 -o      ]        9-9 

9-4 

7-2 

1 1  '5 

14-9 

14 -s 

1 1  '5 

9  p.m. 

7-5 

1 5  -o 

12-3 

12-4 

10 '4 

9-4 

9-4 

9-2 

7'i 

12  'O 

14-2 

14-4 

I  1  •! 

10  p.m. 

7-0 

>4'9 

117 

11  -6 

9-2 

9-3 

9*« 

8-9 

7-3 

11    1 

14-2 

14-6 

10  7 

1 1  p.m. 

6-8 

i5-6 

11  7 

10  '9 

9-2 

9-2 

9-5 

9-2 

7  '3 

10  "9 

14-1 

i5  -2 

10  -8 

Midiii.elit. 

7 '4 

I ')  •  I 

u  7 

10-9 

9-0 

9 -I 

9-2 

9-3 

~  '3 

12  -1 

14-2 

i5  -3 

10  "9 

Moans 

7-5 

14-4 

i3-4 

i3-9 

117 

10-5          107 

9-8 

8-3 

I  1  -2 

14  '6 

'47 

u  7 

Greatest  Hourly! 
Measures        -  / 

32             39 

00 

29 

33 

38 

26 

3i 

26 

34 

42 

36 

Least       Hourly  1 
Measures       -  J 

0               0 

0 

i 
I               0 

0       ,          I 

0 

0 

0 

0 

1 

AT    Tin-,    KOYAL    OliSERVATOKY,    GREENWICH,    IX    TIIK    YkAR    1  b8(). 


(kxi) 


Mean 

Electricai 

,  PoricNTiAL  of  the  AT.MOsriiKui;,  derived  from  Thcmson's  1 

ELECTROMETER,  for  each  Civil  Day,  as  dediuMd 

from  TwEXTV 

FOUR  Hourly  Measurks  of  Oudinates  of  the  Photographit 

Register 

on  that  Day. 

(The  scale  employed  is  arbitrary  ;  the  zero  reading  is  lo'ooo,  and  numbers  gi 

eater  than 

10-000  indicate  positi\ 

e  potential.) 

1880. 

Days  of 
the  Month. 

January. 

Febriuiry. 

March. 

April. 

May. 

June. 

July. 

August 

September. 

October. 

November. 

December. 

J 

I 

10  -119 

10  -048 

10  -162 

10-428 

10  -076 

10-195 

10-204 

10-312 

10  -206 

10-419 

10-I38 

2 

IO-I85 

10  -o.tS 

10  -256 

10  -410 

10  -1  14 

10  -202 

10-074 

10  -265 

io-i56 

10-597 

10-227 

3 

lO  '205 

10-443 

lo-i3i 

10-341 

10-123 

10  "133 

lo  -080 

io-23o 

10  -403 

10  -431 

10-462 

10  -120 

4 

10  '206 

Io-6iS 

10-175 

10-277 

10-273 

10  -198 

10  -170 

10  -35o 

g-g52 

10  -565 

10-207 

5 

10-292 

£0-584 

10-I38 

10-248 

10-087 

10  -1 13 

io-i55 

10  -234 

10  -070 

10 -325 

10  -404 

6 

10-366 

10-248 

10-210 

10  -304 

10-190 

10  -120 

10-267 

10  -161 

10  -315 

9 '994 

10-435 

10-180 

7 

10  -426 

10-022 

10  -iSo 

10-260 

10-145 

IO-203 

10  -172 

10-078 

10  -160 

10  -463 

10-247 

8 

10  -367 

10  -095 

10  -169 

10  -334 

10  -235 

lo  -1  ig 

10-157 

10-111 

10  -245 

10-175 

10  -432 

10-288 

9 

ID -385 

10  -042 

10  -167 

10-233 

10 -383 

10-072 

I0-310 

10-194 

10  -216 

9759 

10-547 

1 0  -366 

lO 

10-34.8 

10-184 

10  -243 

10-189 

10-286 

10 -236 

10  -226 

10  -379 

9-973 

10  -405 

1 0  -345 

1 1 

10  -368 

10-247 

10  -3o8 

10  -214 

10  -217 

10  -246 

10-187 

10  -293 

10  -024 

10-238 

10  -3io 

10  -514 

12 

10-472 

10  -260 

10  -270 

10-287 

io-25o 

10  -164 

10  -353 

10  -343 

10  -201 

10  -326 

10-357 

10  -426 

i3 

10  -495 

10-362 

10  -269 

10-278 

10-227 

10  -290 

10-326 

10-270 

10  -123 

10  -397 

10 -102 

10  -270 

>  + 

10-367 

10  -034 

10  -326 

9-759 

10  -166 

10  -o85 

10  -289 

10  -173 

9  -933 

10 -332 

10  -122 

10-275 

K". 

10 -336 

10  -o85 

10  -239 

10  -o3i 

10-168 

10  -059 

10  -070 

10-213 

10  -080 

10  -404 

9-928 

10  -120 

i6 

9-733 

9-981 

10  -226 

10  -252 

10  -216 

10  -049 

10-190 

10-163 

10  -225 

10  -ig3 

10-234 

10  -200  . 

I? 

10  -047 

10-139 

10  -329 

10  -243 

10-1:8 

10  -091 

10  -204 

10  -173 

10-182 

10  -262 

10  -5i5 

io-3o8 

i8 

10  -027 

10  -096 

10  -412 

10  -298 

10  -ig3 

10  -275 

10-194 

10-117 

10  -273 

g  -653 

10  -261 

'9 

10  -403 

10-077 

10  -362 

10  -241 

10  -256 

10-157 

io-i6o 

10-278 

10-237 

9713 

10-428 

20 

10-077 

10  -395 

10-092 

10-181 

10-194 

10  -i55 

10-337 

10  -266 

10  -5i  I 

10  -034 

21 

10-188 

1 0  -405 

10-287 

10-286 

io-2o5 

10  -2o3 

10-246 

10  -585 

10  -5o6 

10  -5 11 

22 

10  -425 

10  -327 

10  -356 

10  -210 

10-149 

10  -i33 

10  -265 

10  -157 

9-788 

10  -578 

io-i55 

23 

10  -484 

9*946 

10  -365 

10-248 

10-194 

10-106 

10  -235 

10-174 

10  -054 

9  ■9-54 

10  -218 

10-217 

2  + 

10  -396 

10  -192 

10  -465 

10  -287 

10  -040 

10-078 

10-271 

10-175 

10  -049 

10-583 

10  -208 

10  -363 

20 

10  -362 

10  -240 

10-498 

io-3o3 

10-047 

10-283 

10-072 

10-244 

10  -473 

10  -184 

10  -657 

26 

10  -135 

10-434 

10  -325 

10  -196 

io-i3i 

10  -010 

10 -264 

9-961 

1 0  -043 

10  -608 

27 

10  -210 

10  -3o5 

10  -384 

10 -385 

10  -130 

lO  -2o5 

10-221 

10  -o3o 

10  -221 

10-104 

28 

10  -102 

10-454 

10  -2l3 

10  -208 

10  -292 

10  -132 

IO-156 

10-149 

9-666 

10  -212 

10  -158 

29 

10  -1 14 

10 -333 

10  -272 

10  -1 15 

10  -337 

10  -ogq 

10  -245 

10  -252 

10  -017 

10  -192 

10  -oio 

3o 

10-296 

10  -320 

10-217 

10-291 

10  -007 

10  -307 

10  144 

10 -588 

10  '176 

10  -273 

3l 

9-807 

10  -006 

10  -225 

10-186 

io-6i5 

10  -538 

Means     - 

10  -33 1 

10-187 

10-274 

10  -243 

io-2o5 

10  -172 

10-197 

10-190 

10-203 

10-195 

10-288 

10-288 

The  mean  of  the  tw 

elve  monthly  values  is 

10-231. 

(Ixxii) 


Elfx'Tricai.  Potential  of  the  Atmosphere,  and  Amount  of  Rain, 


Monthly 

Mean  Electkicai. 

POTKNTIAL    of  the    ATMOSPHERE,    cloriv 

e<l  from  Thomson's 

Electkometer,  at  every 

HouK  of  the  D. 

Y,  as  deduced  from  the  Photouk-vpuic  Records. 

(The  scale  em 

iloveil  is 

irbitrarv  ; 

the  zero  i 

ejiding  is  10-000,  and  nurabe 

-s  greater  than  10-000  indicate  positive 

potential." 

Hour, 
Greenwich 
Mean  Solar 
Time  (Civil 
reckoning). 

1880. 

Yearly 
Means. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

Miduigbt 

1 0  •.^3o 

10-217 

10  -27;") 

10  -312 

10  -243 

10  -248 

10  -262 

10  -252 

10-280 

10-182 

10  -296 

10-321 

10-268 

i'^.  n.ni. 

lo  •3i6 

10  -169 

io-25i 

10-257 

10  -255 

10-265 

10-270 

10  -220 

10-I83 

10-166 

10-214 

10  -296 

10  -239 

3       „ 

IO-29+ 

10-157 

10  -239 

10-248 

10-277 

10  -234 

10-247 

10  -198 

10-203 

10  -i53 

10-244 

10  -257 

10  -229 

3       „ 

10-291 

10-159 

10  -246 

10  -2  19 

10  -270 

10-221 

10  -242 

10-188 

10  -202 

10-219 

10-281 

10  -221 

10  -23o 

4       ,. 

10  -279 

10  -170 

10  -269 

10  -162 

10-277 

10-242 

10  -227 

10  -178 

10-238 

1 0  •  1 34 

10  -292 

10-162 

10  '219 

J       )> 

10-297 

10  -180 

10  -282 

10  -200 

10-265 

10 -232 

10  -216 

10  -190 

10 -256 

10  -134 

10  -267 

10  -196 

10  -226 

6      „ 

10 -32  I 

10  -204 

10-288 

10  -282 

10  -293 

10  -206 

10-190 

10-214 

10-277 

10-181 

10  -210 

10  -iqo 

10  -238 

7       ., 

10-323 

10  -201 

10  -3io 

10  -313 

10  -267 

10-228 

lo-l8i 

10  -206 

10  -271 

lo-i  16 

10  -242 

10  -176 

10  -236 

8       ,, 

10  -345 

10-183 

10  -324 

10-312 

10-262 

10-222 

10  '1  74 

10  -243 

10  -282 

10-168 

10  -299 

10  -220 

10-253 

9       .. 

10-319 

10  -185 

10-294 

10-260 

10  -200 

10  "157 

10-140 

10  -195 

10-244 

10  -23c 

10 -3 11 

10  -23o 

10  -23o 

10        ,, 

10-273 

10  -223 

10-268 

10-219 

10-121 

10  -062 

10  -139 

10  -124 

10  -106 

10  -128 

10  -318 

10-282 

10  -189 

I  <       :> 

10  -293 

10  -177 

10  -281 

10-190 

10  -093 

10  -102 

10  -096 

10  -120 

10  -079 

10-177 

10  -353 

10  -238 

10-182 

Noon 

10-263 

10  -i3o 

10  -269 

10  -i3o 

10-072 

10-110 

10  -102 

10  -066 

10-137 

10-174 

10  -255 

10-2S0 

10  -166 

i"^.  p.m. 

10  -316 

10-149 

10-263 

10  -159 

10  -01 1 

10-081 

io-i5o 

10-110 

10  -122 

IO-l52 

10-309 

10-288 

10  -176 

2          J, 

10 -365 

10-163 

10  -2o3 

10  -i5o 

10  -097 

10  -073 

10-ioS 

10-134 

10-094 

10  -170 

10  -332 

10-244 

10-178 

3       „ 

io-3o8 

10-173 

10-213 

10  -082 

10-086 

10  -046 

10-062 

10  -099 

10  -129 

10-208 

10  -120 

10 -258 

10  -149 

4 

1 0  •,>2  8 

10-164 

10-228 

10-134 

10  -o85 

10  -086 

10-138 

10  -127 

10  -i58 

10  -191 

10  -266 

10  -35o 

10-188 

3       „ 

10-378 

10-179 

10  -236 

10  -239 

io-i52 

10  -060 

10-179 

10  -083 

10-178 

10-225 

10  -233 

1 0  -367 

10-209 

6          r, 

10  -406 

10  -210 

10  -272 

10  -265 

10  -242 

10  -i3o 

10  -192 

10  -i56 

IO-183 

10  -260 

10-277 

10  -390 

10-249 

7       M 

10 -385 

10-196 

10  -291 

10-311 

10  -271 

10  -116 

10-187 

10-247 

10  -226 

10  -3 10 

10  -375 

10  -400 

10-276 

8 

10 -366 

10-228 

10  -322 

1 0  -3 1 3 

10  -2S7 

10-182 

10  -3oo 

10  -295 

10  -262 

10-293 

10  -320 

1 0  -38 1 

10-296 

9       » 

10  -409 

10  -204 

10  -3oS 

10  -332 

10  -273 

10  -260 

10  -299 

10  -3 1 5 

10  -3o2 

10-026 

10-329 

10  -372 

io-3i  1 

lo       „ 

10-370 

10-246 

10-334 

10-367 

10  -270 

10  -262 

1 0  -3 1 8 

10  -.108 

10-2S8 

10  -237 

10  -383 

10-411 

10-317 

1 1        „ 

10  -369 

10-219 

1 0  -304 

10-364 

10-208 

10  -3oi 

10  -299 

10  -291 

10-162 

10  -145 

10  -400 

io-3go 

10-292 

Mc'.ins 

1 0  -M 1 

10-187 

10-274 

10  -243 

10  -2o5 

10-172 

10-197 

10  -190 

10-203 

10  -195 

10-288 

10-288 

10  -231 

Number   of 

DajB  em- 
ployed   - 

23 

27 

29 

3o 

23 

3o 

3i 

29 

3o 

3i 

3o 

3i 

AT  THE  Royal  OnsERVATORV,  Greenwich,  in  the  Year  1880. 


(Ixxiii) 


Amount  of  Rain  collected  in  each  JIoxtii  op  tiik  Year  1880. 


1880, 
MONTH. 


Number 

of 
Rainy 
Days. 


January i  9 

February 18 

j\Tarch '  4 

April 16 

Jlay ,  4 

June 20 

July 24 

Auffust 6 

September 12 

October 18 

November 14 

December 10 

Sums 160 


Monthly  Amount  of  Rain  collected  in  each  Gauge. 


Self- 
registering 
Gauge  of 
Osier's 
Anemometer. 


o  -056 
o  -928 
o-o8l 
o-goy 

0  '309 

1  '405 

2  762 

0  •665 
2-858 

4 -377 

1  -021 
1778 


17-697 


Second 

Gaupic  at 

Osler'.s 

Anemometer. 


o  -004 

0  -923 

0-123 

1  -044 

0  '330 

1  -528 

2  -824 

0  -732 
2  -968 
5  -352 

1  -075 
1  -992 


18-948 


On  the  Roof 

of  the 

Octagon  Room. 


0  -192 

1  -702 

0  -3l3 

1  779 

0  -415 

«  797 
3  -282 
0-822 
3-417 
5  -85o 

1  -373 

2  -386 


On  the  Roof 

of  the 

Magnetic 

Observatory. 


0-197 
2  -o35 

0  -423 

1  -943 
o  -452 

2  -i5i 
3-049 

0  -946 

3  -750 
7-044 

1  -655 

2  -558 


23-328 


26  -703 


On  the  Roof 

of  the 
Photographic 
Thermometer 

Shed. 


O  -2JO 
2  -259 
O  -512 

2  •i65 

o  -496 

2  -232 

3-686 

0  -980 

3-959 
7-715 

1  -998 

2  -855 


29  -087 


Crosley's. 


o  -270 
2  -260 
o  -495 
2-175 

0  -600 

2  -690 

4 -130 

1  -1 15 
4  -355 
8  -290 

2  -io5 

3  -020 


3 1  -5o5 


Gauge 
partly  sunk 

in  the 
Ground, 
read  daily. 


o  -261 

2  -357 

o  -595 

2  -2o5 

0-497 
2  -257 
3-812 

0-978 

4  -002 
7  -653 

2  -060 

3  -oo5 


29' 


Gauge 

partly  sunk 

in  the 

Ground, 

read  monthly 


o  -263 
2  -25o 
o  -463 

2  -040 

0  -330 
2-100 
3-691 
0-836 
3-825 
7-604 

1  -965 


The  heights  of  the  receiving  surfaces  are  as  follows : 


Above  the  Mean  Level  of  the  Sea. 
Ft.     In. 


The  Two  Gauges  at  Osier's  Anemometer 2o5    6 

Gauge  on  the  Roof  of  the  Octagon  Room 193     2 

Gauge  on  the  Roof  of  the  Magnetic  Observatory 176     7 

Gauge  on  tlie  Roof  of  the  Photographic  Thermometer  Shed 164  10 

Crosley's  Gauge 1 56     6 

The  Two  Gauges  partly  sunk  in  the  Ground i55     3 


Above  the  Ground. 
Ft.    In. 

5o     8 

38     4 

21      9 


Until  May  22  the  two  Osier  gauges  were  greatly  overshadowed  by  a  scaffold  erected  round  the  vane  of  Osier's  Anemometer  during 
alterations  and  repairs  of  the  wind-pressui-e  apparatus. 


Grkenwich  Magnetical  and  Meteorological  Observations,  1880. 


EOYAL  OBSERVATORY,  GREENWICH. 


OBSERVATIONS 


LUMINOUS    METEORS. 


1880. 


(Ixxvl) 


Observations  of  Luminous  Meteors. 


Slontli  and  Day, 
iSSo. 

Greenwich 
Mean  Solar  Time. 

Observer. 

Apparent  Size 

of  Meteor  in 

Star-Magnitudes. 

Colour 
of  Meteor. 

Duration 

of  Meteor  in 

Seconds  of  Time. 

Appearance 

and  Duration 

of  Train. 

Length  of 

Meteor's 

Path 

in  Degrees. 

No.  for 
Refer- 
ence. 

January              2 

7.  40.  + 

]I. 

>  I 

White 

I 

None 

40 

1 

„ 

7.  5o.  + 

II. 

>  1 

A^Tiite 

0-5 

None 

20 

2 

„ 

8.  24.24 

H. 

2 

White 

o"5 

None 

3o 

3 

„ 

8.31.44 

II. 

1 

Bluish-white 

2 

Tr-aiu 

40 

4 

„ 

9.  3o.  14 

H. 

>    1 

White 

2 

Fine 

40 

5 

„ 

9.  42.44 

II. 

I 

Bluish-white 

o'5 

Train 

10 

6 

„ 

9.02.  24 

II. 

2 

Bluish-white 

J 

None 

40 

7 

„ 

9.  5-.  .54 

II. 

1 

Bluish-white 

o'5 

None 

20 

8 

„ 

10.    1.29 

II. 

2 

Bluish-white 

0-2 

None 

10  . 

9 

„ 

lo.    6.24 

II. 

1 

Bluish-wliite 

o'5 

Slight 

20 

10 

.» 

10.    7.44 

11. 

2 

Bluish-white 

Q-  2 

None 

10 

1 1 

February          I  o 

8.  5o.  53 

S. 

2 

Bluish-white 

0-8 

None 

12 

12 

March              zg 

7.55. 

S. 

2  iticreasinp  to 
Siriiis  X  a. 

Blue 

2'5 

Very  fine 

i3 

April                 3o 

9.  49.  43 

1:. 

2 

White 

0-4 

None 

5 

14 

,, 

10.    1.24 

s. 

1 

Blue 

0-8 

Slight 

12 

i5 

„ 

10.  14.37 

s. 

2 

r.lue 

0-8 

Noue 

16 

" 

10.  27.    6 

s. 

3 

Bluish-white 

o'  3 

None 

10 

17 

July                  29 

1 1.  20. 

E. 

>  1 

White 

O'D 

Train 

12 

18 

August                q 

9.  49.  33 

H. 

2 

Bluish-wliite 

0'2 

10 

'9 

,", 

10.    0.23 

H. 

I 

Bluish-white 

0-5 

Slight 

20 

20 

., 

ic.  10.  28 

H..  M. 

>  Jup    it  er 

Yellow 

o'5 

SpI.'ndiJ 

i5 

2  I 

„ 

10.  14.  2  I 

H..  M. 

I 

Bluish-white 

1 

Slight 

22 

„ 

10.  23.    3 

M. 

2 

Ytllow 

o*5 

20 

23 

J, 

10.  24.  23 

H. 

I 

Bluish-white 

I 

Fine 

25 

24 

„ 

10.  26.  23 

H. 

>  I 

Bluish-white 

1 

Very  fine 

3o 

25 

„ 

10.32.    8 

H. 

1 

Bluish-white 

o'5 

Slight 

20 

26 

„ 

10.  32.  18 

U. 

>  I 

Bluish-white 

I  '5 

Fine 

3o 

27 

„ 

10.32.48 

M. 

I 

Yellow 

Co 

• 

20 

28 

., 

10.  40.  1 1 

M. 

2 

Bluish-white 

0-2 

10 

29 

„ 

10.42.  28 

II. 

>  I 

Bluish-white 

I 

Fine 

25 

3o 

,, 

10.43.  28 

H. 

Saturn 

Bluish-white 

I 

Fine 

3o 

3l 

„ 

10.  52.  28 

M. 

2 

Bluish-white 

0-2 

10 

32 

,, 

II.    2.    3 

II. 

I 

Bluish-white 

O'  I 

2 

33 

,, 

11.    2.  48 

M. 

2 

Yellow 

o"4 

Sliglit 

i5 

34 

„ 

11.  1 1 .  48 

II. 

1 

Bluish-white 

o'3 

Slight 

35 

„ 

.  1.  19.  i3 

H. 

3 

White 

0-2 

]  _ 

36 

„ 

II.  21.  53 

H. 

I 

Bluish-white 

o'5 

-Slight 

12 

37 

,, 

1 1.  22.    4 

H. 

I 

Bluish-white 

Slight 

i5 

38 

„ 

1 1.  22.  18 

11. 

I 

r.lui>h-wliite 

1 

Fine 

3o 

39 

„ 

1 1.  09.  28 

H. 

1 

l!lui>h-white 

0-2 

40 

„ 

11.41.53 

H. 

1 

Bluish-white 

o'5 

Slight 

41 

„ 

11.47.38 

H..  M. 

Siituru 

Yellow 

2 

Fine 

25 

42 

„ 

1 1 .  5o.  48 

II. 

2 

ISluish-white 

5 

43 

„ 

1 1.  55.  23 

M. 

2 

Bluish-white 

o'5 

Slight 

10 

44 

„ 

1 1.  55.  53 

H. 

1 

Bluish-white 

Train 

10 

45 

„ 

11.58.58 

H. 

Increased  from  2  to 
Saturu  X  i 

Yellow 

o'5 

Slight 

5 

46 

„ 

1  2.  10.  23 

H. 

Bluish-white 

o'5 

Fine 

i5 

47 

„ 

12.  11.  28 

M. 

Saturn 

Yellow 

1 

Fine 

i5 

48 

„ 

12.  15.33 

11. 

I 

Wliite 

0-3 

'I'rain 

20 

49 

„ 

12.23. 

]•:. 

Jni)iter 

Bluish-white 

I 

Train 

i5 

5o 

„ 

12.27.    ^ 

II. 

I 

Bluish-while 

0-2 

Train 

25 

5i 

„ 

12.  3 1.  43 

n. 

1  (locroiising  to  3 

Yellow 

2 

40 

52 

„ 

12.  42.  18 

II. 

>  1 

Yellow 

2 

None 

53 

„ 

12.44.  28 

M. 

I 

Yellow 

0-8 

Slight 

10 

54 

,, 

12.46.58 

II. 

I 

White 

0-5 

Train 

20 

55 

,, 

12.52.58 

M. 

1 

]51uish-wliite 

o'5 

None 

20 

56 

12.53.  18 

II. 

I 

Yellow 

0-5 

i5 

^''7 

•' 

12.  58.53 

II. 

2 

Blue 

0-2 

10 

58 

August  7  anc 

8.  Sky  cloudy. 

AT  THE   ROYAI,   OBSERVATORY,    GrEEXWICII,    IX   THE    YeAR    1880.  (Ixxvii) 


No.  for 
Refer- 
ence. 


I'ath  of  Meteor  through  the  Stars. 


From  direction  of  ij  Draconis  across  a.  Cygni. 

From  -ri  Draconis  across  ,5  Ursa;  Miiioris. 

From  direction  of  a.  Persei  jKissed  about  2°  to  right  of  the  Pleiades. 

4  JNIoved  from  diicction  of  ?  Uracoiiis  and  passed  across  5  Cepliei. 

5  Shot  from  direction  of  a  point  about  2°  below  Polaris  and  passed  across  7  Cassiopeia;, 
o  From  a  point  2°  to  right  of  rj  Draconis  towards  </>  Draconis. 

7  Moved  from  a  point  about  5°  below  ,9  Tauri  across  Aldcbaran. 

8  From  a.  Orionis  towards  k  Orionis. 

9  From  direction  of  Polaris  towards  e  Cassiopeiae. 

10  Moved  from  direction  of  Aldcbaran  towards  7  Eridani. 

1 1  Shot  from  Aldcbaran  towards  y  Eridani. 

12  From  between  ^  and  S  Aurigre  towards  a  point  about  5°  below  Capella. 
i3  From  direction  of  e  Ursae  Majoris  disappeared  near  9  Leonis. 

1 4  From  /3  Uootis  towards  £  Bootis. 

1 5  From  direction  of /3  Leonis  across  x  Leonis. 

16  From  about  2°  above  Arcturus  towards  a  point  about  8°  above  /3  Leonis.' 

17  From  about  3°  to  left  of  and  a  little  above  t  Virginis  towards  S  Virginis. 

1 8  From  direction  of  a.  Pegasi  passed  midway  between  ^  and  ij  Pegasi. 

1 9  Appeared  near  ;S  Pegasi  and  moved  towards  ;  Pegasi. 

20  From  direction  of  a  Persei  shot  across  jS  Camelopardali  towards  /3  Ursaa  ^Lijoris. 

21  Shot  from  /S  Andromeda;  towards  7  Pegasi. 

22  From  a.  Pegasi  described  a  path  curved  towards  zenith  through  7  Aquarii. 

23  Shot  from  direction  of  %  Aquarii  to  S  Capricorni. 

24  Appeared  near  a  point  about  iP  below  e  Cassiopeia  and  moved  towards  Polaris. 

25  From  direction  of  a.  Cassiopeise  shot  towards  a  Pegasi. 

26  From  direction  of  and  near  7  Andromeda;  towards  Jupiter. 

27  From  direction  of  and  near  7  Andromedte  towards  Jupiter. 

28  Shot  from  direction  of  a  point  10°  above  ;3  Andromeda;,  passed  midway  between  a  and  t,  Pegasi. 
2g  From  direction  of  a.  Persei  disappeared  a  few  degrees  beyond  j3  Trianguli. 

30  Jloved  from  a  point  a  few  degrees  to  left  of  S  Cassiopeia;  towards  a  Cephei. 

3 1  Shot  from  a.  Arietis  towards  and  to  about  2°  from  Jupiter. 

32  From  direction  of  ^3  CassiopeiiB  shot  towards  7  Andromedoe. 
2>2>  From  direction  of  a.  Persei  to  a  point  5°  above  Capella. 

34  From  direction  of  Polaris  towards  ;3  Ursa;  Minoris. 

35  From  5  Persei  towards  the  Pleiades. 

36  From  a  point  i  o^  to  right  of  Polaris  shot  downwards. 
3/  Shot  from  v  Persei  to  t,  Persei. 

38  From  ,3  Persei  moved  towards  41  Arietis. 

3g  From  t  Cassiopeia;  towards  Polaris. 

40  Appeared  as  a  flash  of  light  2°  above  a.  Persei. 

41  From  0  Ursa;  IMajoris  towards  a  point  a  few  degrees  above  9  Ursae  Majoris. 

42  Appeared  close  to  a.  Ca-ssiopeias  and  moved  towards  a  Andromeda;. 

43  From  direction  of  a  point  about  2°  above  a.  Persei  shot  across  a.  Camelopardali. 

44  From  direction  of  7  Audromedae  passed  between  ^  and  S  Persei. 

45  From  direction  of  a  point  about  2°  above  a.  Persei  shot  across  a.  Camelopardali. 

46  Moved  from  a  point  1°  below  ol  Persei  across  i^  Persei. 

47  Passed  about  1°  above  ,3  Trianguli,  moving  from  direction  of  1  Persei. 

48  From  direction  of  ,3  Ursa3  Minoris  moved  towards  1;  Ursaj  Majoris. 

49  From  near  1  Amh-omeda;  passed  between  3  and  i\  Pegasi. 

50  From  near  ^  Cygni  passed  in  direction  of  a  Ophiuchi. 

5 1  From  7  Draconis  across  t.  Herculis. 

52  From  a  point  h°  to  right  of  ,3  LjTa;  passed  1°  to  right  of  a,  Lyra;. 

53  From  near  Capella  passed  about  4°  to  right  of  ^  Aurigae  towards  horizon. 

54  From  diicction  of  a  Arietis  moved  towards  and  disappeared  near  Jupiter. 

55  Appeared  about  2°  below  e  Cassiopeia;  and  disappeared  near  7  Cephei. 

56  From  direction  of  ,3  Cassiopeiae  disappeared  near  a,  Andromed.ns. 

57  From  a  point  about  1°  to  left  of  Capella  shot  past  ,3  Auriga. 

58  From  n.  Andi-omedae  towards  a.  Pegasi. 


(lxx^^ii) 


Observations  of  Luminous  Meteors, 


Month  and  Day, 
1880. 

Greenwich 
Mean  Solar  Time. 

Observer. 

Apparent  Size 

of  Meteor  in 

Star-Magnitudes. 

Colour 
of  Meteor. 

Duration 

of  Meteor  in 

Seconds  of  Time. 

Appearance 

and  Duration 

of  Train. 

Length  of 

Meteor's 

Path 

in  Degrees. 

No.  for 
Refer- 
ence. 

dm        a 

^ 

p 

Anj;ust                9 

i3.    0.33 

iM. 

I 

Blue 

Fine 

K) 

I 

i3.    5.  i3 

11. 

2 

Bluish-white 

0'2 

5 

2 

i3.  18.43 

H. 

2 

Bluisb-wliite 

None 

■") 

3 

13.20.28 

M. 

.Saturn 

Yellow 

1 

Fine 

3o 

4 

i3.2i.38 

n. 

I 

Bluish-white 

I 

20 

5 

i3.  22.  53 

11. 

2 

Bluish-white 

0-5 

Sii,i,^ht 

i5 

6 

1 3.  25.38 

H. 

1 

Bluish-white 

I 

Fine 

20 

7 

13.29.    8 

:\i. 

2 

Bluish-white 

0-5 

None 

3 

8 

l3.  29.48 

11. 

1 

Bluish-white 

0-5 

Slight 

i5 

9 

13.34.48 

II. 

2 

Yellow 

0-2 

10 

10 

13.41.  28 

H. 

2 

White 

Slight 

10 

1 1 

August             10 

9.38.52 

M. 

1 

Bluish-white 

I 

Fine 

20 

12 

9.  5o.  42 

M. 

Jupiter 

Bluish-white 

2-5 

Fine 

25 

i3 

10.    2.  27 

M. 

2 

Yellow 

I 

.Sliglit 

i5 

H 

10.  10.  02 

M. 

I 

Bluish-white 

0-7 

10 

10 

10.  23.52 

N. 

1 

Bluish-white 

Train 

16 

lo.  26.45 

N. 

I 

Bluish-white 

Train 

|5 

'7 

10.  3i.3o 

N. 

>  1 

Bluish-whiti! 

Fine 

25 

18 

10.36.47 

N. 

Jupiter 

Bluish-white 

0-8 

Fine 

12 

19 

10.  40.    3 

N. 

I 

Bluish-white 

o"5 

None 

5 

20 

10.  40.  47 

N. 

Bhiish-white 

0-4 

Train 

4 

21 

lo.  5i.    7 

N. 

2 

Bluish-white 

0-7 

8 

22 

10.56.32 

M. 

Jupiter 

Bhiish-white 

I-3 

Fine 

10 

23 

10.  58.49 

N. 

1 

Bluish-white 

o-o 

Train 

8 

24 

11.    0.  17 

N. 

Jupiter 

A^'hite 

0-9 

Fine 

12 

25 

11.    3.57 

N. 

2 

Bluish-white 

1 

Train 

18 

26 

11.11.    2 

N. 

4 

White 

0-5 

None 

5 

27 

11.  22.52 

M. 

Saturn 

Bluish-white 

I  -5 

None 

20 

28 

„ 

11.  23.47 

N. 

I 

Bluish-white 

0-7 

Train 

10 

29 

„ 

11.  26.57 

N. 

1 

Bluish-white 

0-5 

Train 

12 

3o 

12.  10.35 

N. 

3 

Bluish-white 

Fine 

3i 

12.17.42 

N. 

Jupiter 

Bluish-white 

I 

Fine 

i5 

32 

12.17.57 

jST. 

2 

Blui.sh-white 

10 

53 

12.  3o.  17 

N. 

>  I 

Bluish-white 

0-7 

Fine 

^4 

i2.3i.5o 

N. 

>  I 

Bluish-white 

0-8 

Fine 

12 

35 

12.  37.  20 

N. 

2 

While 

Train 

36 

12.42.  17 

N. 

I 

Bluish-white 

Train 

12 

07 

12.46.28 

N. 

1 

Bluish-white 

Train 

10 

38 

12.47.17 

N. 

I 

Bhiisli-whilc 

Fine 

10 

09 

12.  54.  12 

N. 

2 

Bluish-while 

Train 

8 

40 

i3.  18.48 

N. 

1 

White 

o"7 

Fine 

10 

4' 

i3.  22.  44 

N. 

2 

White 

©•3 

Slight 

4 

42 

13.37.42 

N. 

3 

Bluish-wliite 

o'5 

Slight 

43 

i3.  39.  52 

N. 

Jupiter 

Bluish- white 

1 

Fine 

44 

13.47.54 

N. 

I 

Bluish-while 

0-5 

Train 

40 

l3.  5i.  22 

N. 

I 

Bluish-white 

o'7 

Train 

46 

i3.  56.  07 

N. 

Jupiter 

Bluish-white 

o'7 

Fiue 

10 

47 

August              II 

11.  22.53 

M. 

1 

Bhiish-white 

I 

Slight 

i5 

48 

11.53.53 

E. 

2 

0-5 

Slight 

i5 

4^ 

11.43.23 

M. 

2 

BluLsh-wliite 

°'7 

Slight 

10 

5o 

11.51.43 

E. 

3 

Bluish-white 

o'5 

None 

10 

5i 

11.57.43 

M. 

2 

Bluish-white 

Q-O 

Train 

8 

52 

12.    7.23 

K. 

I 

lihiish-wliite 

o'5 

Slight 

10 

53 

12.    9.    3 

M. 

I 

liluish-whitc 

o'5 

Fine 

lo-f- 

54 

12.  10.43 

M. 

Saturn 

Bluish-white 

I 

Fine 

i5 

55 

12.  26.43 

M. 

>  Saturn 

Bluisli-white 

0-8 

Slight 

20 

56 

12.37.43 

M. 

2 

Bluish-white 

0-7 

None 

57 

12.  42.  28 

E. 

1 

Blulsh-wliite 

I 

'I'raiii 

5 

58 

12. 5i.    3 

K. 

2 

Bluish-wliito 

0-3 

8 

59 

12.54.  53 

M. 

1 

Bluish-while 

I   0 

Fine 

20 

60 

i3.    2.  + 

VV.  J.  S. 

2 

61 

i3.    8.43 

W.  J.  s. 

3 

Bluish-white 

0-3 

62 

August  10.  Sky 

quite  cloudy  after  14' . 

August  1 1.  The 

observations  were  miiulr  intern 

|ite(l  at  timos  by  cloud 

■  entirely  clniidy  at 

er  13',''- 

AT  THE   ROVAL   OBSERVATORY,    GrEKNWICH,    IN   TIIK   YkAR    IS80.  (Ixxix) 


No.  for 

Refer-  Path  of  Meteor  through  the  Stars, 

ence. 


1  I   From  direction  of  ^  Urs;«  Miiioris  ilisappearcd  near  i  Draconis. 

2  I  From  direction  of  Polaris  passod  across  >j  Ursa?  Minoris. 
.1     ',   From  a  Pcrsei  across  8  Pcrsei. 

4     !   From  direction  of  a  Per.sei  disappeared  near  Saturn. 

From  near  ,S  Persei  moved  towards  Capella. 
6        From  direction  of  a  Persei  across  a  Camelopardali. 

Pas.scd  from  a  few  degrees  below  the  Pleiades  and  disappeared  about  4.°  to  left  of  |  Tauri. 

From  direction  of-/  Cassiopeia;  passed  midway  between  5  and  t  Cussiopeiic. 

From  dire(;tion  of  /.  Andromeda;  passe<l  between  ,3  and  yj  Pegasi. 

From  a  point  about  ^  below  Capella  towards  a  point  between  8  Auriga;  and  ,9  Tauri. 

From  direction  of  a  point  about  4°  above  ^3  Persei  towards  Saturn. 

From  direction  of  a  point  fi  few  degrees  below  e  Cassiopeia?  moved  towards  and  disappeared  near  a  Andromeda;. 
Shot  from  direction  of  e  Cassiopeia;  and  disappeared  a  few  degrees  below  ,9  Ursa;  Majoris. 
1 4        From  direction  of  7  Andromeda;  passed  between  a  Andromedse  and  y  Pegasi. 
From  direction  of  a.  Persei  disappeared  near  .9  Trianguli. 

16  Passed  between  e  Pegasi  .and  a  Aquarii  moving  from  direction  of  a  point  about  3>'  above  a  Pegasi. 

1 7  Passed  between  S  Pegasi  and  a  Aquarii  and  a  little  above  /S  Aquarii. 
From  a  point  a  few  degrees  from  r,  Pegasi  to  a  point  2°  above  6  Aquila;. 
Disappeared  2°  above  y  Cootis  moving  from  direction  of  y  Ursa;  Minoris. 
Passed  across  Polaris,  moving  from  direction  of  y  Cephei. 
Moving  from  y  Cassiopeia;  across  4'  Oassiopeiie  (thin  cloud  in  north). 
Passed  .across  a  and  ^  Pegasi. 

Moved  from  direction  of  a  Pegasi  and  disappeared  2"  below  8  Aquarii.  [Triano-uli  and  y  AndromediP. 

Passed  5°  below  y  Pegasi  at  right  angles  to  a  line  joining  that  star  and  ,3  Pegasi,  moving  from  direction  of  appoint  midway  betweeu't 
From  71  Aquarii  passed  across  8  C'apricorni. 
From  t  Pegasi  passed  between  Delphinus  and  Equuleus. 

Passed  midway  between  a  and  r  Ursoe  Majoris,  moving  from  direction  of  S  Ursa;  Minoris. 

Passed  midway  between  a  and  ?  Pegasi,  moving  at  right  angles  to  a  line  joining  those  stars,  and  passing  near  to  y  Piscium. 
Passed  across  %  Cygni  and  /3  Delphini.  rc'loudv  ) 

Moved  fi-om  direction  of  a  point  midway  between  y  Ursa;  Minoris  and  i;  Draconis  to   a  point  4°  to  left  of  ■>,  Ursa;  Majoris  (very 
Passed  about  3°  to  right  of  jS  Ursa;  Minoris,  moving  towards  5  UrsiB  Majoris. 
Passed  across  y  Aquarii  and  8  C'apricorni. 

From  direction  of  a  point  midway  lietween  y  and  ji  Andromedee  disappeared  near  y  Pegasi. 
Passed  across  a  and  8  Aquilae. 
Passed  about  1°  to  left  of  7  and  j3  Cygni. 

From  direction  of  j3  Camelopardali  passed  between  a  and  8  Persei. 
P,assed  across  7  Pegasi  and  7  Piscium. 

Passed  acros.s  a  Piscium,  moving  from  direction  of  yS  Andromeda;. 
Passed  between  c  and  5  Ursae  Majoris,  moving  from  direction  of  k  Draconis. 
Passed  between  k  and  a.  Draconis  towards  c  Ursoe  Majoris. 
P.assed  midway  between  7  and  e  Cygni  and  across  ^  Cygni. 
Passed  about  2°  to  left  of  Capella  towards  6  Auriga;. 
Passed  between  ,5  and  rj  Pegasi  to  1  Pegasi. 
Passed  2°  or  3°  to  right  of  a.  and  ^  Pegasi  to  9  Pegasi. 
Moving  from  direction  of  P  Persei  to  Aldebaran. 
Passed  a  few  degrees  to  left  of  a,  Pegasi  and  across  7  Aquarii. 
Passed  midway  between  Saturn  and  Aldebaran,  moving  from  direction  of  e  Arietis. 

From  direction  of  7  Andromeda;  passed  between  7  Pegasi  and  Jupiter. 

Passed  6°  above  jS  Andromedae  and  a  little  above  a  Andromedse. 

From  a  point  5°  above  7  Ur.sa;  Minoris  passed  between  1  Draconis  and  ij  Ursfe  Minoris. 

From  direction  of?  Pegasi  passed  across  (  Pegasi. 

Passed  across  ^  Pegasi  and  midway  between  a  Aquarii  and  i  Pegasi. 

Passed  across  1  Cephei  and  in  direction  of  a  Cygni. 

From  2°  above  a  Pegasi  passed  across  7  Aquarii. 

From  direction  of  6  Pegasi  passed  3"  above  7  Capricorni. 

From  /3  Ursae  Minoris  passed  between  ^  and  £  Ursie  M.ajoris. 

From  a  point  4°  below  Polaris  passed  across  5  Draconis. 

From  direction  of  8  Cassiopeia;  towards  0  Persei. 

Passed  across  p  Trianguli  and  nearly  midw.ay  between  41  Arietis  and  a  Arietis. 

From  6  Cassiopeia;  passed  between  ^  and  7  Andromedse. 

From  a  little  below  r,  Aurig.-e  moved  directly  downwards. 

Passed  a  few  degrees  to  right  of  5  Ursa;  Majoris  and  a  very  little  to  right  of  7  U.sa;  Majoris,  moving  downwards. 
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(Ixxx) 


Observations  of  Luminous  Meteors, 


Month  and  Day, 


Greenwich 
Mean  Solar  Time. 


August 

AugTist 
November 
November 
November 

December 

December 


'9 


25 


i3.  9.43 
i3. 12.38 
i3.  14.  49 
i3.  26.58 

8.  16.  45  + 

10.  20. 

8.  10. 

10.  35. 
10.  36. 

g.  36.  48 

10.  20.  58 

1 1.  5.  24 

1 1.  43.  i3 

12.  12.  24 
12.  54.  40 
12.  5g.  59 


E. 
E. 
M. 


Apparent  Size 

of  Meteor  in 

Star-Magnitudes. 


Colour 
of  Meteor. 


Duration 

of  Meteor  in 

Seconds  of  Time. 


Appe 
and  Duration 

of  Train. 


E. 

I 

E.  W.  M. 

Venus  X  2 

N. 

Jupiter 

N. 

I 

N. 

1 

N. 

' 

J. 

3 

J. 

J 

J. 

3 

J. 

2 

J. 

2 

J. 

2 

J. 

0 

Bluisli-w'hite 

lUuish-wbite 

Bluisli-white 

Hod 

Slight  tinge  of 

Green 

Yellowish 

White 

r)hiish--n-hite 
Bluish-white 

Bluish-white 
Bluish-white 

Bluish-white 
Bluish-white 
Bluish-while 
Jiluisli-whlte 
Bluish-white 


Length  of 

Aleteor's 

Path 

in  Degrees. 


No.  for 
Refer- 


1-5 


Slight 

Train 
Train 
Train 


None 
None 

None 
None 
None 
None 
None 


i5± 

25 


August  12  and  13.  Sky  unfavourable  for  observation  on  account  of  cloud. 

At  the  time  of  the  November  (Leo  radiant)  meteors,  the  weather  was  very  unfavourable. 


AT  THE  Royal  Observatory,  Greexvvich,  ix  the  Year  ISSO. 


(Ixxxi) 


Xo.  for 
UefiT- 
ciicc. 


I'ath  of  Meteor  through  the  Stars 


Passed  about  4    liclow  Pilaris,  moving  towanls  j3  Ursai  jMinoris. 
Passed  across  £  Ursa;  Miuoris  and  between  5  and  u  Dracouis. 
From  ^  Ursa;  Miuoris  across  »)  Ursa^  Mujoris. 
From  direction  of  a  Cygni  nearly  across  a  Cephei  (sky  cloudy). 

From  5"  below  ?  Ursa!  :\[ajons  to  within  10"  of  7  Leonis.     The  diminution   in   the  speed  of  the  meteor  as  it  approached  the 

•   ,     r       ,  .      ■  ,       P      .     ,  ,  ,      n  [horizon  was  very  marked. 

1-rom  a  point  a  tew  degrees  to  right  of  a  Andromeda'  passed  a  few  degrees  to  left  of  a.  Pegasi. 

Across  Jupiter  to  a  point  2°  beyond  y  Piseinm. 

From  direction  of  S  Draconis  moved  nearly  to  S  Cygni. 

From  Draco  passed  a  few  degrees  below  k  Cygni  to  a  point  a  few  degrees  aliove  /5  Cygni. 

From  direction  of  y  Camelopardali  disappeared  midway  between  y  Cassiopeia;  and  1^  Cassiopeioe. 
From  between  ,3  and  t  Cassiopeia^  disuppeareil  near  a  Lacertce. 

Shot  from  6  Tauri  and  disappeared  a  little  below  1/  Tauri. 

Appeared  a  little  below  ^  Orionis  and  shot  across  1  Orionis. 

Appeared  midway  between  ^  Orionis  and  Sirius  and  passed  between  9  and  yj  Lcporis. 

Shot  from  near  ,3  Aurigse  and  disapjieared  a  little  below  X  Aurigre. 

From  S  Ursre  Majoris  to  near  a  Lyncis. 


Greenwich  Mag.vetical  and  Meteouologicai.  Observations,  1880. 


(Ixxxii) 


Numeration  of  Metkors  ox  isso,  Auiu'si    lu. 


(  >ii  iSSo,  Aiifjnst  10, 

till"  mimljcr  of  Jlelcors  ;ippr:u'iiig 

between  9''  and  14^  was  oouiileil,  with  the  foUowinn;  resu 

It:  — 

Number  of 

Periods  of  Observation, 

Meteors 

Number  of  Meteors 

1880,  August  10. 

counted  in  each 
Period. 

in  each  Hour. 

h    m            h     m 

From    g.    0  to    9.  1 5 

6 

q.  I  j  to     q.  00 

7 

18 

9.  3o  to     9.  40 

2 

9.  45  to  10.    0 

3 

10.    0  to  10.  1 5 

2 

10.  1 5  to  10.  3o 

3 

10.  3o  to  10.  45 

8 

20 

10.  45  to  11.    0 

7 

II.    0  to  1 1.  i5 

1 

1                  ^ 

II.  1 5  to  1 1 .  3o 

H 

3i 

1 1.  3o  to  1 1.  45 

;             4 

1 1.  45  to  12.    0 

5 

, 

12.    0  to  12.  i5 

3 

1 

12.  l5  to  12.  3o 

i                4 

3o 

12.  So  to  12.  45 

-  !            10 

12.  45  to  i3.    0 

13 

1 

i3.    0  to  1 3.  10 

8 

i3.  l5  to  i3.  3o 

4 

3o 

i3.  3o  to  i3.  45 

10 

1 3.  45  to  14.    0 

8 

Total 

129 



During  the  whole  piTiml  ( 

)''  to  14'')  tlie  sky  wns  ijcuenill}-  fruc  I'l 

)Ui  eloud,  but  it  \v:is  verv  mistv  at  times.     After  14''  the  skv  was  t 

uite  covered 

witheloud. 

-^  ^ 

■~" 

